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ARCH DAM ACROSS ENTRANCE LOCK, EASTHAM 
This arch dam, consisting of Larssen steel sheet piling, section 
No. 5 in lengths of 64 ft., was placed across the entrance lock 
at Eastham Oil Dock. The dam is supported by three concrete 
arch ribs spanning 100ft. and bearing against the sidesof the lock. 


THE BRITISH STEEL PILING CO. LTD. 


KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.1 
Telephone: Trafalgar 1024/8. Telegrams: Pilingdom, Lesquare, London 
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ooeFOR PLANT & MACHINER 
OF ALL TYPES: 


POWER PLANT inciuding:—Turbo Alternators, Steam and Diesel E gine Dr TI 
Generating Sets, Air Compressors, Pressure Vessels, Steam Engines, Dicsel Bp a 
Pumps, Fans, AC and DC Electric Motors, Starting Equipment, Transformers, Swit 
gear, Motor Generating Sets including Anodisers, Welders, Rectifiers, Frequet.-y Change 


PROCESS PLANT ineiuding:—Mixers, Blenders, Filter Presses, Hydr Extraciy 
Crushers, Disintegrators, Driers, Ball Mills, Tube Mills, Jacketed Pans, Glass |in, 
Rubber lined and Stainless steel equipment, Vacuum and Refrigeration Plant. Distil}gyj 
equipment, Paint Machinery, etc. 

PLASTICS MACHINERY including:—Two-roll Mixing Mills, Pre-for 1 Tablet 
Machines, Hydraulic Compression and Injection Moulding Presses, Pumps iid Accum 
lators, Extruders, Vulcanising Pans. 

MACHINE TOOLS inciuding:—Centre Lathes, Capstan and Turret Laties, Mill 
Shapers, Slotters, Grinders, Borers, Planers, Drills, etc. 

CONTRACTORS’ PLANT inc/uding:—Tractors, Compressors, Dumpers, Excyy 
tors, Grabs, Hoists, Paint Sprayers, Mobile Cranes, Electric Hammers, L ocomotiy. 
Concrete Mixers, Concrete Pumps, Roller Pan Mills, Sawbenches, Overhead Travel 
Cranes, Pumps, Rollers, Locomotive Steam Cranes, Portal Cranes, Derrick Cranes, Load 
ing Shovels, Weighing Machines, Scaffolding, Winches, Weighbatchers. 

BOILERS OF ALL SIZES including:—Cochran, Economic, Lancashire, Vert 
Cross Tube, Vertical Multi-tubular, Babcock and Wilcox Watertube. 

SHEET METAL MACHINERY inciuding:— Power Presses, Guillotines, Pl, 
Bending Rolls, Press Brakes, Slitters, etc. 

STEEL OF ANY DESCRIPTION inciuding:—Steel-framed buildings, Tanks { 


all sizes, Rails, Railway Track and Accessories, Sections, Structural Steelwork, Pipes a 


Fittings. 





WOOD LANE, LONDON, W.1!2 


*Phone: Shepherds Bush 2070 ’Grams: Omniplant, Telex, London 
STANNINGLEY, NEAR LEEDS 


*Phone: Pudsey 2241 °*Grams: Coborn, Leeds 





SUNBEAM ROAD, LONDON, N.W.10 SONS ANDB COMPANY LIMITED 
*Phone: Elgar 7222/7 °Grams: Omnitools, Harles, London Established 1834 
And at Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Morriston, Swansea - Newcastle - Belfast - Sheffield - Southampton - Bath 
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\ 4 ( \\ \ You see these Graiseleys everywh 
\ QL” now, carrying loads up to 20 cw 
. hi\ (\ a 


backing into awkward places, taki 


sharp turns and confined spaces 





Cheaper , than any other form of transport sycraicar’ meen 


is used for forward and reverse dri 





braking and steering, so no skill 
necessary. There are no fumes 
noise. At night they are sim 
plugged in and forgotten. The av 
matic cut-out switches off w 
the batteries are charged. May 


arrange a demonstration for you W 





your nearest Graiseley service dep 


Wo wonder Utne are more Graiseloys tu daly use Thin all otfar makes combined, 


DIAMOND MOTORS (WOLVERHAMPTON) LTD. 


UPPER VILLIERS STREET, WOLVERHAMPTON 
Tel: 22951 
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Technical progress in... 


| TRANSFORMERS 


in ... pioneered by Metrovick 
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The 1000-kV, 50-cycle,high;voltage laboratory. 


& 


Not only are Metropolitan-Vickers making an outstanding 





contribution in the number of large power transformers 

supplied to the British Electricity Authority and through- 

Dd out the world, but the company’s leadership in design and 
construction methods is maintained by continuous research 
at Trafford Park. Many of the major advances in trans- 
former technique—particularly in the high voltage field— 
have owed their origin to Metrovick. 


METROVICK 
METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, TRAFFORD PARK, MANCHNEEER, 17 
Member of the A.E.I. group of companies, 


B/A 201 
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NOTICE TO READERS 

All letters intended for insertion in ‘The Engineer’ or containing questions should be 
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PUBLIC APPOINTMENTS 





THE UNIVERSITY OF SHEFFIELD 





LECTURER IN MECHANICAL 
ENGINEERING 





lications are invited for an appointment as 
URER IN MECHANICAL ENUINEEKING, 
begin duties as soon as Possibie after 3uth June, 
and not later than 30th S » 1953. Pref 
will be given to did having qualificati in 
heat and thermodynamics. Facilities will 
be provided for research. Saiary scale £50 by £50 
to £1100, together with F.S.S.U. and family allow- 
ance, the initial salary depending on qualibcations 
and experience. 

Applications (four copies), including the names and 
addresses of three referees, and, if desired, copies of 
tesumoniais, should be sent to the undersigned (from 
whom further partucuiars may be obtained), by 30th 


May, 1953. 
A. W. CHAPMAN, 
E8494 Registrar. 


THE UNIVERSITY OF SHEFFIELD 


LECTURER IN CIVIL ENGINEERING 


Ap 
LEC 
to 
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Applications are invited for the post of LEC- 
TURER IN CIVIL ENGINEERING, to begin 
duties on Ist September, 1953. 

scale: £550 by £50 to £1100, with super- 
annuation provision under the F.S.S.U. and a family 
allowance. commencing salary will depend 
on the qualifications and experience of the successtul 
candidate. Preference will be given to candidates 
with experience in structures or soil mechanics. 

Applications (four copies), including the names 
and addresses of three referees and, if desired, copies 
of testimonials, should reach the undersigned (from 
whom further particulars may be obtained) not later 
than 30th May, 1953. 

A. W. CHAPMAN, 





E8480 Registrar. 
THE ROYAL TECHNICAL COLLEGE, 
GLASGOW 
(AFFILIATED TO THE UNIVERSITY OF 
GLASGOW) 





DEPARTMENT OF MINING 





LECTURESHIP 





Applications are invited for a LECTURESHIP 
in the Mining Department on the scale £00U by 
£50 to £1150. Candidates should have a good Degree 
in Mechanical Engineering and preterably some 
knowledge of mining. Specialisation in materials 
and structures, with experience in photo-elasticity 
analysis would be an advantage. —Further Particulars 
and forms of Li yn may be d from the 
Secretary of the College. E8515 


NORTHAMPTON POLYTECHNIC, 
ST. JOHN STREET, LONDON, E.C.1 











CIVIL AND MECHANICAL ENGINEERING 
DEPARTMENT 





ASSISTANT LECTURER (GRADE B) 





Applications are invited for the following appoint- 
ment in the Civil and Mechanical Engineering 


Department. 

ASSIS TANT LECTURER (Grade B), to teach 
Civil Engineering subjects in Degree and National 
Certificate Courses. Ability to undertake classes in 
surveying and soil mechanics would be an advantage. 
Applicants should be Graduates in Engineering with 
some professional experience. 

Salary in accordance with the London Technical 

Grade B, viz., £490 by £25 to £765, 
with allowance. of £60 for graduates or equivalent, 
and up to £54 for training, pius London allowance of 
£36 (248 if over 37). 

Further particulars and form of application a are 


PUBLIC APPOINTMENTS 





HER MAJESTY’S COLONIAL 
SERVICE 





NYASALAND 





VICE-PRINCIPAL OF DEDZA SECONDARY 
SCHOOL 





There is a vacancy for a VICE-PRINCIPAL of 
Dedza Secondary School in Nyasaland. 

Candidates should be between 32 and 40 years and 
should possess a B.Sc. (Engin.) or professional qualifi- 
cation (e. 8-, A.M.L.Mech.b.), together with teaching 
experience in a Polytechnic or technical Secondary 
School. The candidate appointed will be mainly 
concerned with tecnnical 
building and carpentry. 

Appointment is permanent and pensionable, but 
temporary terms may be oftered under the arrange- 
ments for the release of teachers to Coionia! appoint- 
ments for a period of up to five years. In either case 
superannuation rights may safeguarded by 
arrangement with the Ministry of Education or 
Scottush Education Department. Salary £900-£1140 
plus a variabie cost-of-living allowance, Free medical 
attention. Quarters at low rentals. Free 
for oiticer, wite and children up to cost of three adult 
fares in all. Tour of service 2-3 years. Generous 
home leave. Income tax at local rates lower than in 
United Kingdom. 

Further particulars and application forms obtain- 
able from tne Durector of Kecruitment (Colonial 
Service), Colonia! Uttice, Great Smith Street, London, 
S.W.1. Reference CDE 114/4j03 should be quoted. 
Closing date for receipt of initial inquiries = 


courses in mechanics, 





DERBY EDUCATION COMMITTEE 





DERBY TECHNICAL COLLEGE 
Principal : T. HEAP, Ph.D., M.Sc., F.R.LC. 





ASSISTANT, GRADE A, IN MECHANICAL 
ENGINEERING 


Applications are invited for the post of 
ASSISTANf, Grade A, in Mechanical Engineering, 
with special reference to Workshop lechnology or 
Trade subjects. Candidates shouid be Graduates 
or hold a City and Guilds Full Technological Certi- 
ficate or possess equivaient prof ons, 
and should have had industrial experience. 

Salary in accordance with the burnham Further 
Educauon Scaies. for Assistant, Grade A (for men, 
£415-£18-£670). Allowances payable to Graduates, 
also for approved training, and up to 12 increments 
may be given for approved industrial experience. 

Application forms and details of the post can be 
obtained from the Principal, Derby Technical 
College, Normanton Road, Derby, by whom com- 
pleted apptications should be received within two 
weeks of the appearance of this advertisement. 

C. MIDDLETON, 
Director of Education. 

Education Office, 


Becket Street, 
Derby, 
30th April, 1953. 
HER MAJESTY’S COLONIAL 
SERVICE 





E8527 








NIGERIA 





EDUCATION DEPARTMENT 





A PRINCIPAL OF A TRADE CENTRE 


A vacancy exists in the Education Department, 
— fora PRINCIPAL, of a 1rade Centre, 
Candidates should preferably be under 40 years of 
age and should possess a University Degree in Mech- 
anical Engineering, or an equivalent qualification, 
and have had considerable experience of modern 
of hip traini and good indus- 
trial experience. Duties would include the organisa- 
tion and supervision of all workshops for the training 
of ap in the various b of the b 











obtainable from the Secretary, to whom 
should be sent as soon as possible. 
J. E. RICHARDSON, 
Ph.D., B.Eng., M.LE.E., 
Princip 


E8509 


MIDDLESBROUGH EDUCATION 
COMMITTEE 








CONSTANTINE TECHNICAL COLLEGE 
Principal: D. A. R. CLARK, M.Sc. (Tech.), 
M.I.Mech.E, 





LECTURERS AND ASSISTANT, 
GRADE B 





odaieten are invited for the following full- 

¢ posts, duties to commence in September next :— 

mm) LECTURERS : 

(a) Structural Engineering : to teach civil and 
structural engineering subjects, in particular struetural 
design in steel or reinforced concrete ; ability to 
teach higher surveying and/or geology would be an 
advantage. 

{b) Production Engineering : 
Higher National Certificate standard ; 
teach management study subjects desirable. 

(c) Mechanical Engineering : to teach theory and 
design of machines to Higher National Certificate 
and Diploma standard. 

(2) ASSISTANT, Grade B in Structural Engineer- 
ing : to teach civil and structural engineering subjects 
to Higher National Certificate and Diploma standard. 

Salary for the above posts in accordance with 
Burnham Technical Scale, namely : Lecturers, £940 
by £25 to £1040 ; Assistant, Grade B, £490 by £25 to 
£765 (together with the usual allowances for Degree, 
training and industrial experience). 

Forms and particulars obtainable from Director 
of Education, Woodlands Road, Middlesbrough. 
Applications should be returned by 20th a 


to teach up to 
ability to 


and « engineering trades. 

Post is permanent and pensionable, subject to a 
period of probation, or may be made on temporary 
terms, if desired. Arrangements can be made with 
Home Education Authorities for the release of 
teachers to Colonial appointments for a period of up 
to five years, and superannuation rights may be safe- 
| eed by arrangement with the Ministry of 

ucation, 


Sai £1680 inclusive on pensionable terms of 
£1870 plus resettlement grant on satisfactory com- 
pletion of temporary agreement. Quarters at low 
rental. Free passages for officer and wife on first 
appointment and on leave and for two children. or 
allowance in lieu (subject to a maximum of £75 for 
each child). Income tax at local rates, lower than in 
United Kingdom. Tour of service 18 months, 
agree home leave. 

pplicants should write for a form of application 

“farther particulars to the Director of Recruit- 
a (Colonial Service), Colonial Office, Sanctuary 
Buildings, Great Smith Street, London, S.W.1, 
quoting reference CDE.114/14/01. Closing date for 
the receipt of initial inquiries ay, eae 





KENT EDUCATION COMMITTEE 


ERITH TECHNICAL COLLEGE 





ASSISTANT, GRADE “A” 


Required, in September, 1953, ASSISTANT, 
Grade “A”” to teach sheet metal work and the 
associated subjects up to the Final Examination of 
the City and Guilds. Applicants should hold the 
City and Guilds Full Technological Certificate. 

Salary in accordance with Burnham Technical 
Scale, £415 by £18 to £670, plus allowances for 
recognised qualifications, trainirg and industrial 
experience, 

Applications to aa Principal, Erith Technical 
College, Belvedere, Ken E8528 
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PUBLIC APPOINTMENTS 





SUNDERLAND EDUCATION 
COMMITTEE 





THE TECHNICAL COLLEGE 
Principal: D. A. WRANGHAM, M.Sc. (Lond.), 
Sen.Wh.Seh., A.C.G.I., D.L.C., M.I.Mech.E. 





ASSISTANT LECTURER IN MECHANICAL 





ENGINEERING 
Appl jons vited for the post of 
ASSISTANT LECTURER IN MECHANICAL 
ENGINEERING in the Engineering Department. 


Candidates should possess a Degree in Mechanica 

Engineering and have industrial experience. Some 

teaching experience is very desirable. The work of 

the Department includes courses for the B.Sc. Degrees 

of Durham and London Universities, and the Higher 

National Diploma and Certificate in Mechanical 
ineering. 

Duties to commence 1st September, 1953. 

Salary in accordance with the Burnham Technical 
Scale, Grade “ B,” £490 by £25 to £765. Increases 
above the minimum will be Nees for industrial 
experience, training and 

Forms of application and further particulars may 
be obtained from “ er, Technical College, 
Sunderland, Co. Dur 

Applications a be Teturned to the undersigned 
not later than 21st May, 1953. 

Canvassing will be a disqualification. 


W. THOMPSON, 
Director of Education. 
Education Offices, 
5, John Street, 


Sunderland. E8517 





BEDFORDSHIRE EDUCATION 
COMMITTEE 





LUTON COMMITTEE FOR EDUCATION 





LUTON AND SOUTH BEDFORDSHIRE 
COLLEGE OF FURTHER EDUCATION 





ASSISTANT, GRADE B 





An ASSISTANT, Grade B, required for Engineer- 
ing Department in September, to teach either elec- 
trical engineering subjects or mechanical engineering 
subjects to standard of Higher National Certificate. 
Applicants should be Graduates or hold equivalent 
qualifications, and should have had adequate indus- 
trial and teaching experience. 

id S.A.E. (foolscap) for application forms, which 
should be returned within two weeks of the appear- 
ance of this advertisement to J. A. Corbett, Borough 
Education Officer, 63-69, Guildford Street, io. 

5 





THE COLLEGE OF AERONAUTICS 
PERRING SCHOLARSHIP IN 
AERONAUTICS 





Applications are invited for the PERRING 
SCHOLARSHIP IN AERONAUTICS, valued £400 
per annum, tenable at the College of Aeronautics. 
The successful candidate will be admitted to the two- 
year course at the College. 

Applicants should preferably be Honours Gradu- 
ates or Final Year Undergraduates in Engineering, 
Mathematics or Physics ; applications from non- 
grad wit qualifications will also be 
oF, Cc must be British subjects 
domiciled in the United Kingdom. 

Forms of application and statement of conditions 
will be forwarded on written application to The 
Warden, The College of Aeronautics, Cranfield, 
Bletchley, Bucks. 

The closing date for the receipt of applications is 
Ist June, 1953. E8124 
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DEPARTMENT OF SCIENTIFIC 
AND INDUSTRIAL RESEARCH 





FOREST PRODUCTS RESEARCH 
LABORATORY 





TWO SCIENTIFIC OFFICERS 





Two SCIENTIFIC OFFICERS (unestablished 
initially) required by Department of Scientific and 
Industrial Research, Forest Products Research 
Laboratory, Princes Risborough, Bucks, for research 
on wood bending and seasoning. First or Second- 
Class Hons. Degree Mechanical Engineering, expe- 
rience not expected, training in the work when in 
post. Min. age 21, preferably under 28. Salary 
range £418-£616.——Forms from M.L.N.S., Technical 
and Scientific Register (K), Almack House, King 
Street, London, S.W.1, quoting Ref. C 99/53. Clos- 
ing date 6th June, 1953. E8542 





ANCOATS HOSPITAL, 
MANCHESTER, 4 





APPOINTMENT OF ENGINEER 





Applications are invited from suitably qualified 
and experienced engineers for the post of ENGI- 
NEER. Salary in accordance with the National 
Health Service scales and conditions applicable as 
for Assistant Engineer in Charge Classification. 
Salary £400, rising by £15 to £475 per annum. 

Applications, giving name, age, experience and 
qualifications, together with the name and address 
of two persons for reference, to be addressed to the 
undersigned and received by him not later than 
Saturday, 16th May, 1953. 


JOHN H. DAFFORNE, 
eneral Superintendent 
E8580 (Dept. T.E.). 


May 8, | 
PUBLIC APPOINTMEN}; 


OO 


SUDAN GOVERNMEN, 













PUBLIC WORKS DEPARTM: 


SENIOR MECHANICAL AND Ele 
ENGINEER 







The Public Works a i 
in the Sudan a SENIOR MECHAM 
ELECTRICAL ENGINEER. Ica 
Candidates should be Corporate M 
Institution of Mechanical Engineers Pm 
Electrical Engineers, or hold a Univer” 
covering exemption from Parts A anq') 

Pp Examinations, ; 

They should have had a sound general » 

engineering training and have had eXtensive 


































































































































ence in the planning, design an d ge 
tion of pe town public utility onder ia Stee 
sisting of diesel power stations, with HI. 
networks, and water purification anq 4 ON We 
systems. a b 
Candidates should have had sufficien, of Edinb 
in both mechanical and electrical engi - . t tl 
capable of taking charge of a unit an 
administration of some electricity ted Te 
supply oy ge txoughout the Sy ny Works te) 
responsible for their future exte ‘ Raine, 
ae. mene sion ang extension: 
andidates wil responsible fo, re 
tion of the Public Cae Service, wan adn ment P 1 
anical Engineer, Public Works Departmen, hand in 
be expected to travel throughou: the Sudan “Mm with eigh 
Salary £E.2000 per annum fixed rate, 4 -fi 
cost-of-living allowance is now pay: le in the am? blast-It 
and is reviewed quarterly. No income ty and its 4 
present payable in the Sudan. Annual home 
on . “re pak oe initial tour of a plant ~ 
mately mont ree passage b 0 
for official and family. Beate, by at bo each, " 
tion, as available, provided at low rent, Ap prepara’ ; 
allowance of £E.50 is payable when con 
signed. Duty transport provided. | 
Further information and application form the crea 
sent on receipt of a post card only addressed 12ft to 
Sudan Agent in London, Sudan House, ¢ 
Row, London, S.W.1, quoting M/E Engineer pumping 
and name and address in block letters, Fam Altogeth 
tons of 
NORTH-EAST METROPOLITAM extensio 
REGIONAL HOSPITAL Boar works a 
ture of : 
BOARD’S HEADQUARTERS star the com 
ASSISTANT ENGINE ped 
ERS the bla: 
1 
Applications are invited for the following pog further 
Board’s Headquarters Staff :— necessal 
(i) ASSISTANT ENGINEER (Mechanical) shop is 
£600 by £25 (7) by £30 (3) to £865 per ann, 
London Weighting). further 
Applicants should be Corporate Members , blishi 
Institution of Civil ee rs, the Institu pu 
Mechanical Engineers, the Institution of Sy of the 
Engineers or the Institution of Heating and Ver Contro! 
ing Engineers, be capable draughtsmen, fully afm x 
enced in the design of modern heating, hot ¥ Steel 
steam and ventilating systems for all types of Blendir 
pow A ok should possess a sound knowledge r 
ct y, RE mt associated therewith. and Bi 
mai D ASSIS ANT ENGINEER (Electrical) 
£600 by £25 (7) by £30 (3) to £865 per ann 
London Weighting). 
Applicants should be Corporate Members o 
Institution of Electrical Engineers and be capa Tow 
preparing specifications and drawings and desig 
installations of all types for modern hospitals. set up 
Applications, giving age, qualifications and ex Quality 
ence, together with the names of two referees, s : 
be sent to the Secretary, Ila, Portland Place, Teview 
within 14 days. EMME and lu 
second 
COUNTY BOROUGH OF prest@™ <0? 
mittee 
PORT OF PRESTON AUTHORITY Perma 
such 1 
APPOINTMENT OF ENGINEERING Admit 
ASSISTANT forme: 
mittee 
yore ep are invited for the above appoint tion t 
on the staff of the engineer at a salary in accor F | 
with Grade A.P.T. of the National Scak uels 
Salaries (2395-8645 Lemp nes under 
—— should have passed Final Parts | RC 
II of the Institution of Civil Engineers’ Examin ; 
and should have experience in the design and ex Profes 
tion of civil engineering work and _ building eit 
struction and be competent surveyors. versit} 
The appointment is subject to the Local Gog H, §, 
ment Superannuation Act, 1937, and the Natid Petro! 
Scheme of Conditions of Service. The succes ro 
candidate will be required to pass a medical exami Presic 
tion. G 
Application forms and conditions of service reas 
be obtained from the undersigned, to whom Auld, 
should be returned, endorsed “ Enginee I 
Assistant,” not later than the Ist June, 1953. mem 
W. E. E. LOCKLEY panie 
nae Town Clerk. Minis 
Municipal Building, , 
ery . Ess =Adm 
appo 
BRITISH ELECTRICITY AUTHOR 4. 
and 
(SOUTH-EAST SCOTLAND DIVISION) unde 
THIRD ASSISTANT ENGINEER (cig SUD~ 
Servi 
= omen me Authority (South-East Scot! furth 
Divisio’ immediately a THI 
ASSISTANT. “aE NGINEER (Civil).  Applican 
should be Corporate Members of the Institution 
Civil Engineers or uivalent qualificatio 
have had experience in building specification On 
quantities, estimates and design in structural sid Insti 
and reinforced concrete. Salary £649-£812 (NJA din 
Class AX/BX/5). Post pensionable. n 
Application forms obtainable from Divisio H. | 





Controller, British Electricity House, bg 
E8524 





Midlothian, to be returned by 29th May, ! 

















Steel Works Extensions at Shotton 


On Wednesday of last week, H.R.H. the Duke 
of Edinburgh visited Shotton, near Chester, to 
inspect the extensions which have been com- 
pleted recently at the Hawarden Bridge Steel 
Works of John Summers and Sons, Ltd. The 
extensions represent the first stage of a develop- 
ment programme which the company put in 
hand in 1946. They include a new melting shop 
with eight furnaces, each of 150 tons capacity ; 
a blast-furnace, with a hearth diameter of 27ft, 
and its ancillary equipment ; and a coke oven 
plant with two batteries of forty-four ovens 
each, together with a by-product plant. Site 
preparation for this stage of the development 

was started in 1947. This involved 
the creation of a vast artificial plateau, some 
12ft to 15ft above the marshland level, by 
pumping sand from the estuary of the River Dee. 
Altogether, between 6,000,000 tons and 7,000,000 
tons of sand were pumped on to the site. The 
extensions now ‘completed cover 283 acres of 
works and road space and represent an expendi- 
ture of about £17,000,000. The second stage of 
the company’s development programme, which 
is now being undertaken, includes duplicating 
the blast-furnace plant, and the erection of a 
further eighty-eight coke ovens, together with the 
necessary by-product plant. The new melting 
shop is capable of extension to accommodate a 
further four furnaces. In recent weeks we have 
published illustrated articles on various sections 
of the new works as follows :—‘* Automatic 
Control of Open-Hearth Furnaces, March 27th ; 
“Steel Works Ladle Cranes,” April 3rd; ‘* Coal 
Blending Plant,” April 10th ; ‘“‘ Ore Preparation 
and Blast-Furnace Plant,” April 24th. 


Fuels Advisory Committee 


Towarps the end of _1950 the Admiralty 
set up a body with the title “‘ Admiralty Oil 
Quality Committee,” its purpose being to 
review questions relating to the quality of fuels 
and lubricants required for the Royal Navy. A 
second matter to be considered by the com- 
mittee was the advisability of establishing a 
permanent committee for the purpose of keeping 
such matters under constant review. A recent 
Admiralty bulletin reports that the committee 
formed in 1950 considers that a permanent com- 
mittee is necessary and upon this recommenda- 
tion the Admiralty has set up the Admiralty 
Fuels and Lubricants Advisory Committee 
under the chairmanship of the Honourable 
R. C. Geddes... The committee consists of 
Professor F. H. Garner, Birmingham Uni- 
versity; Dr. C. M. Cawley, D.S.I.R.; Mr. 
H. S. Gibson, President of the Institute of 
Petroleum; Mr. I. G. Barr-Adams, Past- 
President of the National Lubricating Oil and 
Grease Federation ; Lieut.-Colonel S. J. M. 
Auld, petroleum consultant, and eight other 
members representing the various oil com- 
panies, in addition to representatives from the 
Ministry of Fuel and Power and from various 
Admiralty departments. The committee has 
appointed a Fuels Technical Sub-Committee 
under the chairmanship of Professor Garner 
and a Lubricants Technical Sub-Committee 
under the chairmanship of Dr. Cawley. Each 
sub-committee, in addition to those members 
Serving from the main committee, includes 
further representatives of the oil companies. 


Institution of Civil Engineers 


On Thursday of last week, April 30th, the 
Institution of Civil Engineers held its annual 
dinner at the Dorchester Hotel, London. Mr. 
H. F. Cronin, President of the Institution, took 
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the chair. The toast of the Institution of Civil 
Engineers was proposed by Baron Radcliffe of 
Werneth, who first, as a lawyer himself, amused 
his audience with his experiences of expert 
witnesses. Then, still on legal ground, he recalled 
that about 1870 the Institution was shocked 
by a call from the tax-gatherers to pay Corpora- 
tion Duty. It objected, and the matter had to 
be fought in the Courts. As seen there the whole 
matter turned upon the question whether the 
Institution was formed for the amusement of 
members or for the promotion and advancement 
of knowledge. The answer was by no means 
plain to the judges! The Zoological Society 
and Musical Societies were cited as parallels. 
The question was only finally decided, in favour 
of the Institution, in the Lords ; and even then 
against the opinion of the Lord Chancellor. 
Turning away from these legal niceties, Lord 
Radcliffe remarked upon the great civilising 
influence of the work of engineers. When 
conquest was over it was the road, the bridge 
and the canal that must be built to pacify and 
civilise the country. Those structures which 
had been built in so many parts of the world 
were the monuments of the civil engineer and 
the civilising influence of the people of this 
country. Mr. Cronin replied, and after Mr. A. S. 
Quartermaine, Past President, had proposed 
the toast of the Guests and Viscount Runciman 
of Doxford had replied, the formal proceedings 
ended. 


Lloyd’s Register Annual Report 


Tus week Lloyd’s Register of Shipping has 
published its annual report for 1952, which 
shows that world tonnage has increased by 2:9 
million tons to a total of 90-2 million tons 
gross, which is 30 per cent greater than pre- 
war but includes 12-5 million tons in reserve 
in the United States. It is noted that the number 
of ships has increased by 6 per cent since 1939, 
so that the growth is mainly in size of unit, 
and that the oil tanker tonnage, which stands at 
19,988,626 tons gross, represents 22-2 per cent 
of the world total. A tabular statement sets 
forth the age distribution of the fleets of indivi- 
dual countries and indicates that 19 per cent 
of the world tonnage is over twenty-five years 
old. Another table in the report records the 
flag distribution of the world tonnage, 24-76 
per cent being owned by the British Common- 
wealth, which is a slight reduction from the 
previous year. The tonnage of new ships com- 
pleted and classed annually is shown graphically, 
the total given for 1952 being 2,522,941 tons, which 
represents 60 per cent of the world total and is 
an increase of 371,059 tons over the previous 
year. According to the report the work in 
hand, at 3,847,000 tons gross, was the highest 
recorded since 1921. It represented 63 per cent 
of world construction and included 2,281,800 tons 
gross of oil tankers. Also being built to the 
Society’s classification were over 700 sets of 
marine engines of 3,350,000 s.h.p. and electrical 
installations totalling 200,000kW. During the 
year plans were approved for 773 ships of 
4,115,270 tons gross, of which 66 per cent related 
to tankers, and the amount of steel tested 
increased by 383,000 tons over the previous 
year to bring the total up to 1,947,767 tons. It 
is stated in the report that several cargo ships 
are under construction with the machinery placed 
aft and the development of supercharging of 
four-stroke and two-stroke engines is noted, 
while it is recorded that several ships have 
steam machinery designed to operate at 950 deg. 
Fah. The research staff has been studying the 
fatigue of large forged steel shafting and the 
effect of aperture design on propeller perfor- 


mance, and it is announced that the construc- 
tion of an engineering testing and research labo- 
ratory has been authorised. The propulsion 
analysis of world tonnage is given in tabular 
form and another table, which gives the fuel 
analysis, indicates that 84-8 per cent of the 
world’s tonnage now burns oil. 


The Nuffield Foundation 


THE Nuffield Foundation was established by 
Lord Nuffield in 1943, one of its objects being 
“the advancement of social well-being by 
scientific research and the organisation, develop- 
ment and improvement of technical education.” 
The Foundation has now published a review of 
the first ten years of its operations, during which 
period the grants made by it for various purposes 
have amounted to no less than £4,208,586. Of 
that total, £560,000 has been devoted to research 
in physics, £463,000 to projects in the social 
sciences, and £831,000 to fellowships and 
scholarships. In the section of the review which 
deals with the physical sciences, some account is 
given of the Foundation’s assistance to research 
projects in fundamental physics undertaken by 
the universities, particular mention being made 
of those projects concerned with nuclear research. 
There is also reference to metallurgical research 
and to geological and mineralogical projects 
which have been initiated by the aid afforded by 
the Foundation. Since its establishment the 
Foundation has given valuable help to educational 
and research projects in the Commonwealth. 
In its earlier years the Foundation did much to 
encourage inter-university co-operation in the 
Commonwealth and also made available, in this 
country, training fellowships and scholarships 
for students from overseas. A more recent item 
in the programme of assistance to the Common- 
wealth has been the endowment of a Nuffield 
research chair of mechanical engineering at the 
new University of Technology in New South 
Wales. 


Atomic Energy Reorganisation Committee 


A STATEMENT about the future responsibility 
for the Government’s atomic energy project was 
made last week in the House of Commons by the 
Prime Minister, Sir Winston Churchill. The 
Prime Minister said that in order to secure the 
most rapid and economical development in the 
field of atomic energy,-both military and indus- 
trial, the Government had set up a committee 
consisting of Lord Waverley, Sir Wallace Akers 
and Sir John Woods, its terms of reference being 
“to devise a plan for transferring responsibility 
for atomic energy from the Ministry of Supply 
to a non-departmental organisation, and to 
work out the most suitable form for the new 
organisation, due regard being paid to any con- 
stitutional and financial implications.” It was 
clear, Sir Winston added, that the form of non- 
departmental organisation appropriate would 
differ from any existing model. Overall policy 
must remain firmly in the hands of the Govern- 
ment, and the method of financial control would 
have to be closely studied since for some time to 
come almost the whole of the cost would have 
to be met from public funds. No further state- 
ment on the precise form of the organisation 
could be made until Lord Waverley’s committee 
had proposed a plan in detail and it had been 
studied by the Government. But, the Prime 
Minister continued, the Government thought it 
right to state that, whatever changes might be 
decided upon, the rights and interests of the 
existing staff would be fully respected. Con- 
sultation with the staff representatives would 
take place at the appropriate time. 
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HE British Industries Fair closes at 

Castle Bromwich, Birmingham, and Earls 
Court and Olympia, London, at 4 p.m. 
to-day. With the following descriptions of 
some of the exhibits we conclude our account 
of the Fair. Except where otherwise stated, 
the exhibits described are at Castle Brom- 
wich. 


AVELING-BARFORD, LTD. 


A tandem road roller particularly intended 
for road surfacing work with hot asphaltic 
concretes has been added to the range of 
plant made by Aveling-Barford, Ltd., of 
Grantham, and is being exhibited for the 
first time. The clean lines of this machine 
can be seen from the illustration, Fig. 27. 

The roller is built in two basic sizes to give 
a weight range of 6 tons to 11 tons. The very 
small overhang on each side of the drive roll, 
combined with dual driving controls to 
permit operation from either side, enables the 
roller to be worked in very close proximity 
to kerbs and other obstructions. The machine 
can be supplied fitted with either a diesel or a 
petrol engine developing 42 b.h.p. at 1800 
r.p.m. A straight spur wheel transmission, 
which gives two speeds of 24 and 5 m.p.h. 
forward or reverse, is taken through quick- 
action clutches. Hydraulic power operated 
steering is designed to give ease of control of 
the roller. 

A new 4-cubic yard capacity three-wheeled 
dumper on this stand is powered by a 4} 
b.h.p. single-cylinder petrol engine and is 
designed -for rough site work. From the 
engine drive is transmitted by gears, a chain 
and a differential to large diameter pneumatic- 
tyred wheels. 

The driver sits in front of the wide, low 
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Fig. 27—Tandem Road Roller—Aveling Barford 


hopper and, through a single lever, starts, 
stops and reverses the machine—there are no 
gears to change. The machine has a speed of 
just under 4 m.p.h. forward and reverse. 


METROPOLITAN-VICKERS ELECTRICAL 
ComPANY, LTD. 


The main exhibit on the stand of Metro- 
politan-Vickers Electrical Company, Ltd., 
Trafford Park, Manchester, 17, is a single- 


phase, on-load tap changer (type H) for use 
at the 132kV terminals of a 120MVA, 
275/132kV, three-phase autotransformer 
with a voltage range of +15 per cent in 
eighteen steps. This design of tap changer 
was developed by the company some years 
ago for use on fully insulated systems up to 
300kV. In 1949 a number were put into 
operation in the Netherlands on a 150kV 
fully insulated system, where the power 
frequency test was 330kV for one minute and 
the impulse withstand voltage 800kV crest. 
It is believed that this is the highest voltage 
class of on-load tap changer made in this 
country. Twenty-four of these units are 
now being built for use with eight 120MVA 
*Metrovick” auto-transformers for the B.E.A. 
275kV grid, and a further forty-five h.v. 
tap changers have been ordered for 275kV 
grid transformers being supplied by other 
manufacturers. Associated with the tap- 
changer exhibit is a scale model of one of 
the eight 1ZOMVA, 132/275kV, three-phase 
transformers mentioned above. 

Another exhibit on this stand consists 
of a flameproof motor fitted with the Metro- 
politan-Vickers constant level lubricator 
(Fig. 28). The motor exhibited is a 105 h.p. 
flameproof machine for pumping applica- 
tions in the oil refining industry. 

The constant level lubricator is primarily 
designed as a means of lubricating ball and 
roller bearings with oil instead of grease. 
It can also be used for maintaining a constant 
oil level in gearboxes, ring-oiled bearing 
wells or any other similar equipment. The 
oil level in the apparatus can be checked 
conveniently in the small inspection window 
provided, and the reservoir can be adjusted 
by hand in vertical steps of 0-009in and 
locked in any selected position ; a screw- 


driver for removing the locking key is the 
only tool required. The reservoir is of glass, 
allowing the volume of oil available to be 
seen very easily. 

The external parts of the lubricator are 
die-cast in strong corrosion-resistant alu- 
minium alloy. A ribbed cover protects the 
glass reservoir, which has a capacity of 
14 oz (about 400 cubic centimetres). The 
outlet is provided with a flap valve, which 
retains the oil when, after filling, the reservoir 
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is inverted before being fitted into the base 
of the lubricator. Accurate die-cast oq), 
struction of the reservoir neck, with its 
bayonet type fixing, gives a combination g 
interchangeability with ease of removal anj 
replacement, all of which can be carried oy 
without changing the oil level setting. 

The company is also showing a 
spectrometer (type MS3)—a self-containeg 
instrument designed primarily for determip. 
ing the abundance ratios of stable isotopes 
in the mass range | to 70. The construction 
of the unit in the form of a combined des; 
and cabinet allows it to be used for routine 
isotopic tracer work by operators of moderate 
experience, and to be readily adapied to , 
wide range of research problems. 


BRIT ENGINEERING COMPANY, Ltp. 


In the boat section of the Fair y 
Olympia in London, one of the small engines 


Fig. 29—4 h.p. Marine Engine—Brit 


shown is a new unit of 4 h.p. made by the 
Brit Engineering Company, Ltd., of Bridport, 
Dorset. This engine—see Fig. 29—is 


Fig. 28—Flameproof Motor with Constant Level Lubricator—Metropolitan- Vickers 


of single-cylinder, four-stroke design of 
23in bore and stroke, and it is intended for 
use in small craft. 

A combined cylinder and crankcase unit 
is fitted with a wet liner and carries a detach- 
able cylinder head with an overhead cam- 


shaft. Lubricating oil under pressure 1s 
supplied to the bearings, camshaft, rocker 
gear, &c., by a duplex plunger pump mounted 
behind the timing case and driven at half 
engine speed from the timing chain. A 
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cooling water pump is also driven from the 
timing chain. : 

An impulse magneto is fitted at the forward 
end of the engine and driven from the overhead 
camshaft. An ** Amal” single-lever carburet- 
tor has its throttle control attached to the 
reversing gear lever. To assist in starting a 
decompressor is fitted on the valve cover of 
the engine. Starting is by means of a handle 
fitted on the end of the camshaft and above 
the reversing gear. This reversing gear is a 
glf-adjusting epicyclic unit with a lever- 
operated cone clutch. 

In addition to this small engine the firm 
is showing other petrol, paraffin and oil 
engines for marine use which it makes in 
various sizes up to 32 h.p. 


R. H. Winpsor, Ltp. 


The most recent addition to the automatic 
injection moulding machines made by R. H. 
Windsor, Ltd., of Chessington, Surrey, is 
a new | oz machine which is shown in opera- 
tion at Castle Bromwich. If required this 
machine can be supplied with an additional 
liner and plunger to increase its capacity 





Fig. 30—lInjection Moulding Machine—Windsor 


to 20z at 13,0001lb per square inch. It 
has a plasticising capacity of 22 Ib to 24 |b 
per hour and is stated to be able to make up 
to 480 shots an hour. 

The general layout of the machine can be 
seen in Fig. 30. It has a Sin stroke injection 
plunger, 1 }}in diameter, which can be loaded 
up to 28,275 lb, and imparts a pressure of 
13,000 Ib per square inch on the material. 

The machine has a direct hydraulic lock 
of 30 tons and the injection is interlocked 
with the clamp so as to ensure that injection 
cannot take place until the machine is locked. 
The injection assembly is designed to give 
easy access to the sprue bush and material 
cylinder, and when sprue break is required 
the retraction unit can be actuated every 
stroke to the required amount. 

The hydraulic power is supplied by a 
double pump unit driven by a 74 h.p. motor, 
and is mounted on a stool which is bolted 
to the base. The machine base is of all- 
welded steel construction, the lower part 
acting as a reservoir for the hydraulic 
medium. The control gear for operating 
the machine on full or semi-automatic cycle 
is completely mechanical and no electrical 
apparatus is used, apart from the motor. 
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Another new machine built by this firm is 
a 20z hand-operated moulding machine 
with a Sin stroke, 1#4in diameter injection 
plunger, which gives a pressure of 13,000 Ib 
per square inch on the material. This 
machine has 16in by 11}in mould plates, 
which are locked hydraulically. An improved 
8 oz/10 oz injection moulding machine shown 
in operation has a hydraulically operated 
retractable injection unit. THis unit com- 
prises the material cylinder and the hydraulic 
pressure cylinder, together with the hopper 
and feed mechanism. 


Dowty SEALS, LTp. 


Examples of a number of interesting high- 
pressure sealing devices are to be seen upon 
the stand of Dowty Seals, Ltd., Ashchurch, 
near Tewkesbury, Glos. In this firm’s 
bonded seal a rubber sealing ring of specially 
designed section is permanently attached to 
a metal washer. When tightened the flared 
edges of the rubber sealing ring are depressed 
to form a sealing annulus and provide a 
leakproof joint designed to withstand 
pressures up to 10,000 lb per square inch. 

These seals are avail- 

able in a wide range of 
soeeereenee . Standard sizes and are 
Tee" suitable for use with 
"'* acids, alkalis, liquids 
pe: or gases. 

The same bonding 
process is used to pro- 
vide a highly leakproof 
bolt. The “ Strud” 
bolt, as it is known, 
is basically a counter- 
sunk bolt to which a 
rubber sealing ring is 
permanently attached 
under the head. Upon 
tightening the belt the 
rubber flows to form a 
sealing layer between 
the countersunk head 
and the faces of the 
countersunk hole. 

A combined seal- 
ing and lock washer 
known as the “ Seloc”” 
consists of a “star” 
type shakeproof wash- 
erencased within asyn- 
thetic rubber sheath. 
When tightened the 
serrations pierce the 
rubber and provide 
the normal locking medium of this class of 
lock washer. The rubber sheath ensures an 
efficient seal ; 
tects the surface scores, caused by rotation 
of the locking serrations, from oxidation. 


WESTINGHOUSE BRAKE AND SIGNAL COMPANY, 
LTD. 


Among the new exhibits shown by the 
Westinghouse Brake and Signal Company, 
Ltd., 82, York Way, King’s Cross, London, 
N.1, is a constant-potential rectifier equip- 
ment known as a “ Transbooster.” It is 
designed to be cap- 
able of holding d.c. 
output voltage values 
to limits of +1 per 
cent under varying 
load conditions, with 


mains voltage vari- 400V. 
ations of +6 per , > 
cent or —10 per cent 


and mains frequency 
variations of up to 





4 per cent. It is 
demonstrated as a 
working exhibit. 


at the same time it pro-. 


Transductors 
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The “‘ Transbooster ” makes use of a new 
method* of controlling the voltage output of 
a metal rectifier by a system of transductors 
(saturated chokes). In its simple form the 
“ Transbooster”’ consists of a booster 
rectifier and transductor connected on the 
d.c. of the transformer-fed metal rectifier, 
the output of which is to be controlled. By 
transferring the transductor from the a.c. 
supply side (which is its usual position in 
transductor control circuits) to the d.c. side 
the transductor can be designed merely to 
handle the total boost voltage needed to 
cover rectifier regulation and mains varia- 
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Fig. 32—‘‘ Transbooster ’’ for Rectifier Voltage 
Control— Westinghouse 
tions. Allowing for the quadrature vector 
relationship at full load between the trans- 
ductor voltage and the voltage at the input 
to the boost rectifier, the boost transductor 
need only be wound to withstand +/2 times 
the boost voltage instead of the mains 
voltage /+/2 as in the conventional circuit. 
The circuit diagram reproduced in Fig. 31 
shows how the principle is applied to a three- 
phase “ Transbooster.” A 3kW “ Trans- 
booster ” is illustrated in Fig. 32. 

A working exhibit on the same stand is 
arranged to show the effectiveness of cathodic 
protection by the Westinghouse constant- 
current system for inhibiting corrosive action 
in pipe-lines, docks, piers, &c. The corrosive 
effect is due to electrochemical action in the 
buried structure, which generates very small 
electric currents between parts of the metal 
and salts in the soil. At places where these 
currents leave the structure the metal is 
dissolved ; at places where the currents 


*“The Transbooster” by A. H. B. Walker, Electronic Engin- 
eering, December, 1952. 
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Fig. 31—Three-Phase ‘‘ Transbooster ’’ Circuit—Westinghouse 
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enter the structure no corrosion occurs. 

In the Westinghouse constant-current 
system of cathodic protection the corrosive 
currents are neutralised by passing an external 
current through the soil and into the buried 
pipe or structure. This effect is achieved by 
burying an expendable bedplate in the soil 
and passing current from the bedplate, 
through the soil and into the structure. By 
this means the structure is protected at the 
expense of the expendable plate, which suffers 
the corrosion and can be replaced when 
required. 


STANDARD TELEPHONES AND CABLES, LTD. 

A telemetering display is one of the 
interesting exhibits demonstrated by Standard 
Telephones and Cables, Ltd., Connaught 
House, Aldwych, London, W.C.2. 

This exhibit shows how an impulse 
frequency system of telemetering can be used 
to provide a simple method of transmitting 
readings of watts, vars, volts, amperes, &c., 
over individual line circuits with facilities 
to permit a line circuit to be shared by a 
number of readings. For use with this system 
a special instrument has been designed to 
deal with system frequency, and an electronic 
device which will translate a direct voltage 
into a corresponding impulse frequency is 


































Fig. 33—Complete Telemeter Panel—Standard 
Telephones 


also available as a transmitter for water level 
and similar position devices. 

The system transmits impulses, the repe- 
tition frequency of which determines the 
reading. Line characteristics have no effect 
upon accuracy and the system will operate 
over any line capable of transmitting impulses. 
Similarly, any form of impulsing circuit 
may be used, for example, d.c. wire lines, 
voice frequency and carrier signals. 

The impulse frequency is selective from a 
range lying between 0 and 20 per second and 
0 and 10 per minute depending on require- 
ments. A system operating at 0 to 20 
impulses per second has a response time* of 
two seconds and requires one telegraph 
channel per reading. The system operating at 
0 to 10 impulses per. minute has a response 
time of ninety seconds but forty readings can 


* Response time is the time taken to reach 80 per cent of the 
final value after an instantaneous change. 
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be transmitted over one telegraph channel. 
The impulse frequencies most commonly used 
are 0 to 66% per minute and 0 to 334 per 
minute giving response times of fifteen and 
thirty seconds respectively, and allowing six 
and twelve readings respectively to share a 
telegraph channel. Telemeters operating in 
these two ranges give delays of eight and 
fifteen seconds when following relatively slow 
changes of reading, so that where a reading is 
changing at a rate of 10 per cent per minute 
the errors due to response time are 1} and 
24 per cent respectively. 

A full description of the system is outside 
the scope of this article, but the following 
account briefly outlines the principle of 
operation. 

The telemeter consists essentially of an 
arrangement in which two opposing currents 
are balanced ; first, the average current due 
to a fixed capacitor charge for each incoming 
impulse and, secondly, a steady current obtain- 
ed from the circuit of the indicating meter. 

The basic circuit includes a contact which 
is operated by the integrating meter and 
successively: charges a capacitor and dis- 
charges into a reservoir capacitor connected 
across an amplifier. This amplifier has 
considerable gain and builds up a positive 
output potential whilst maintaining its input 
potential at a nearly constant value ; this 
ensures that the capacitor always delivers 
the same quantity of charge so that the 
average input current depends upon the 
frequency of operation of the contact. 
The output voltage of the amplifier is applied 
through a smoothing circuit to a second 
amplifier and a cathode-follower, which in 
turn feeds the average potential to the indicat- 
ing meter circuit. Part of the output is 
also fed back to the input through a 
resistance to neutralise the input due to the 
capacitor. 

Therefore, for any particular contact rate 
the system will establish a balance when the 
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voltage across the meter circuit is PTOpor. 
tional to the contact rate. 

The output is normally 75V, 24mA and 
any 2}mA instruments, recorders, éc,, can 
be connected in series and operated by thy 
telemeter. The error is less than +1 DEF Cent 
of full scale reading in addition to the 2Tror of 
the kilowatt-hour meter, whichis usua'\y small 

The algebraic sum of a number 0: feeds; 
currents or similar quantities may be obtaingj 
by adding the outputs from _telemetey 
indicating these quantities. The circuit 
of the summator unit is basically simila, 
to that of the telemeter, the main point of 
difference being the replacement of th 
capacitors by a resistance network; j¢ 
in the telemeter an average current is obtaine 
from a capacitor and applied to the amplifier 
but in the summator, the steady curren, 
through a resistance is applied to the amplifier. 

Outputs from impulse frequency tel. 
meters are fed through separate resistor 
into a high gain amplifier. Since the quan. 
tities represented by full scale deflection op 
each impulse frequency telemeter may no} 
be of the same kind, it is necessary to adjug 
the values of the input resistances so tha 
they are in inverse proportion to the respec. 
tive telemeter full scale deflections. As jp 
the case of the impulse frequency telemeter, 
the amplifier has sufficient voltage gain 
throughout to ensure that the input to the 
amplifier remains substantially constant and 
at earth potential over the output range of 
OV to 75V. Finally, the feedback current js 
measured as a voltage by a combination of a 
milliammeter and resistor. The summator 
may be operated from the same power 

supplies as a telemeter and consumes about 

20W, having an output of 2-5mA d.c. at 75V. 
Where an integrating meter is not avail- 

able the telemeter sender unit is used to 

provide an impulse rate proportional to an 

applied voltage. 

In a typical four-indication system there 

































































































Fig. 34—Typical Scanner Sender and Receiver Panels—Standard Telephones 
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is associ:ted with each meter a coder unit 
employing cold cathode tubes so connected 
that each operation from the change-over 
contacts causes it to generate a teleprinter 

e peculiar to that meter. The coding 
grcuit signalling speed is maintained at 50 
pauds by a multi-vibrator hard-valve impulse 
nerator. Since the meters operate inde- 
ndently and pass their signals to the 
equipment in a random manner, the signals 
are stored to avoid mutual interference ina 
special circuit and released in turn by an 
dectronic distributor link as the channel 
pecomes free. Finally, the signals are 
transmitted to the line by a normal telegraph- 

relay. 

The a is received from the line by two 
telegraph relays, the first reacting to the start 
ynit which starts an impulse generator iden- 
tical to that in the transmitter. It is an 
oscillator arranged to generate impulses at 
s0V, which are then fed into the decoding 
ynit by the second telegraph relay, which 
follows the next five units. The multi- 
vibrator is self-controlled and restores itself 
to the “ ready ” condition on the completion 
of the above six units, the last unit being 
ysed as a mask to restore the circuit to nor- 
mal. The decoding circuit is so arranged that 
the last unit of any code energises an appro- 
priate terminating relay which operates 
change-over contacts, thus simulating the 
original meter signal. 

The telemetering equipment is built up 
from miniature components, including cold- 
cathode tubes and thermionic valves. The 
various circuit units are based on Post Office 
plug-in shelf-mounting relay panels. The 
electronic circuit elements are mounted on 
insulated “‘ cards.” These cards, arranged 
in banks, can be seen in Fig. 34; here the 
left-hand panel illustrates a typical scanner 
sender for distributing readings over one 
communication channel; the right-hand 
panel is a typical receiver, responding to 
the sender. In Fig. 33 we show a complete 
telemeter panel for giving an output to 
control one milliammeter. 


THE GENERAL ELECTRIC COMPANY, LTD. 


The whole of the General Electric Com- 
pany’s stand is devoted to the theme of 
lighting. The exhibits tell the story of light- 
ing and show the lines which research, 
development and application have taken 
since the early days of electric light. A 
practical demonstration is given of the 
simplest method of producing the bulb of a 
filament lamp, namely, glass blowing ; in 
contrast there is shown a film of the new 
ribbon machine used in the factory of Glass 
Bulbs, Ltd., which is capable of producing 
1,000,000 bulbs a day. A section of the 
stand is devoted to a historical survey which 
traces the evolution of the lamp from the 
earliest carbon filament lamp, through the 
simple coiled tungsten filament, to the coiled 
coil filament lamp. 

The story of the discharge lamp is outlined 
in three ways : a working model of a Geisler 
tube operates from a spark coil ; a demon- 
stration shows the effect of coating coloured 
fluorescent powders on the inside of tubes 
containing suitable gases ; and a number of 
models exemplify the modern discharge lamp 
as used, for instance, in street lighting. 
Enlarged colour transparencies of tungsten, 
sodium, fluorescent and mercury vapour 
street lighting indicate the suitability of each 
medium to a particular situation. In addi- 
tion, examples of various street lighting 
lanterns are displayed ; they include a new 
post-top lantern housing five 8ft U-shaped 
cold cathode tubes. A special application of 
exterior lighting is demonstrated in a section 
devoted to airport lighting. A diorama device 
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gives the viewer a pilot’s eye view of an air- 
port as he brings in his aeroplane to land. 
Both airport approach lights and general 
airport lighting are clearly visible and a 
dimmer system enables the diorama to be 
converted from a day to a night scene. 


New WELBECK, LTD. 


The industrial suction cleaning units 
made by New Welbeck, Ltd., of Luton, 
Beds, are all designed round one form of 
power unit which is fitted to a large metal 
container mounted on castors. These units 





Fig. 35—Suction Cleaning Unit—New Welbeck 


are used singly as shown in Fig. 35, or in 
groups of two or three on larger containers, 
according to the duties for which they are 
required. 

The power unit consists essentially of a 
vertically mounted motor driving a two-stage 
turbine and drawing the dust laden air into 
the container. The air, before it enters the 
turbine, is filtered by a fabric bag suspended 
from the power unit and projecting down 
into the container. Dust collected on the 
outside of the filter drops down to the bottom 
of the container. To reduce noise and 
vibration the power unit is suspended by 
means of spring mountings. 

When it is required to empty the container 
the power unit is unclipped and removed 
complete with the filter bag. These machines 
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can also be used as sprayers or blowers 
by fitting attachments to the exhaust air 
connection. 
THE ELECTRIC CONSTRUCTION COMPANY, 
LTD. 


Electrical products in six reigns form the 
theme of the exhibits shown by the Electric 
Construction Company, Ltd., Wolverhamp- 
ton. They include a two-pole d.c. motor and 
switch mounted on a bedplate and built 
in 1883 by Ewell and Parker, the forbears of 
the present company. 

The main exhibit, a modern product, is a 
diesel-driven 5kVA alternator set arranged 
to ensure continuity of supply, without 
any break in the event of mains failure, for 
telecommunications:and other essential ser- 
vices. The set (Fig. 36) is a tandem arrange- 
ment consisting of a screen-protected, three- 
phase, synchronous induction alternator, a 
flywheel and a Lister cold-starting vertical 
diesel engine. These machines, with pedestal 
bearings as shown, are mounted on a common 
bedplate. The alternator is flexibly coupled 
to the flywheel and there is an electro- 
magnetic clutch between the engine and the 
flywheel. The operation of the set is effected 
from the control cubicle, which can be seen 
on the right of Fig. 36. 

Briefly, the conditions of operation are 
as follows.. First, when the public supply 
is normal, the main contactor is closed, the 
electromagnetic clutch is open, the engine is 
shut down, load is taken from the mains, 
and the flywheel is driven by the alternator, 
operating as a synchronous induction motor. 

Secondly, if the public supply fails, the 
contactor opens, the electromagnetic clutch 
closes, and the stored energy of the flywheel 
starts up the diesel engine. This engine is 
fitted with a fuel supply control solenoid 
and motorised governor control. Then, until 
the mains supply is restored, the diesel 
engine continues to drive the alternator, 
which, in turn, supplies the load. 

Thirdly, when the public supply is restored 
the electronic synchroniser operates auto- 
matically : when the set and the mains are 
synchronised the main contactor closes, the 
electromagnetic clutch opens, the engine 
stops, the alternator reverts to operation 
as a motor, and the load is again supplied 
from the mains. 

In the control cubicle the upper com- 
partment is occupied by the electronic 
“* Eccosyne ”’ synchroniser. Below it, between 
the ammeter and voltmeter, are the control 
and reset push buttons. The equipment also 
includes warning lamps for indicating oil 





Fig. 36—Diesel Alternator Set for Continuity of Supply—E.C.C. 
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pressure failure and mains failure. Mounted 

in the body of the cubicle there is an auto- 
matic starting equipment for starting the 
synchronous induction motor and flywheel 
from rest. The starting time is specified as 
less than five minutes with initial and sub- 
sequent starting currents of not more than 
300 per cent full load current. Under these 
conditions the starter is rated for one start 
per hour. There is also an “ Eccareg” 
self-regulating static exciter for controlling 
the excitation of the-‘machine under motoring 
and generating conditions. 

The flywheel is designed to ensure that if 
the supply fails at 50 c/s the speed of the 
alternator will not fall below 45 c/s. During 
this 10 per cent fall in frequency the engine 
is started through the electromagnetic clutch 
and the full-load output of the alternator is 
maintained. Throughout this transition 
period the static exciter and regulating unit 
keep the output voltage of the alternator 
within 10 per cent of the nominal value. 


HALL HARDING, LTD. 


The drawing-office and photoprint room 
equipment on the stand of Hall Harding, 
Ltd., Stourton House, Dacre Street, London, 
S.W.1, includes a new combined drawing and 
layout table which is designed to make use 
of all available space in a drawing-office 
without losing the availability of a wide 
range of drawing positions. The new com- 
bined table can be arranged in tandem or 
abreast down the office so that each draughts- 
man has the use of an adjustable board in 
front of him and, depending upon the lay- 
out adopted, the reference table either 
directly behind him or at his side. 

The drawing board is balanced and can 
be quickly and easily manipulated to the 
required height and angle for comfortable 
working. It can be raised as required and 
the locking mechanism can be released by 
depression of a pedal when it is desired to 
lower the board. A simple hand-operated 
lock at the side frees the board for adjustment 
of the working angle. 

The unit is mounted on a rigid iron frame 
enclosed in sheet metal and is available in 
two sizes, Double Elephant and Antiquarian, 
the table and drawer size being arranged to 
correspond with that of the board. 


THE BRITISH THOMSON-HOUSTON COMPANY, 
LTD. 


Switchgear exhibits shown by the British 
Thomson-Houston Company, Ltd., Rugby, 
include the class “ QF 341/351” ring-main 
unit rated at ISOMVA at 6-6kV and II1kV, 
with special facilities for the rapid isolation, 
earthing and testing of ring cables. The 
equipment has been developed for this kind 








Fig. 37—Close Regulation Alternator—B.T.H. 
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Fig. 38—Tractor Fitted with Hydraulic Angledozer—Blaw Knox 


of service from the company’s standard 
range of “QF” switchgear. The oil- 
immersed isolators have a maximum current 
rating of 400A at 6-6kV and 300A at I1kV. 
A characteristic of this equipment is its com- 
pact arrangement, the floor space require- 
ments being only Sft by 6ft and the overall 
height less than 6ft. 

A new product exhibited on a section of the 
stand devoted to industrial machines was the 
company’s close-regulation alternator (Fig. 
37). The voltage-regulation characteristic is 
such that no automatic voltage regulator is 
required. It can be supplied either as a 
single-phase or a three-phase machine, and it 
is well suited to small isolated engine-driven 
generating plants. No special equalising 
connections are required for parallel opera- 
tion. 

The machine demonstrated is wound 
three-phase. At its designed speed of 1500 
r.p.m., and at any load up to its maximum of 
6-25kVA at unity power factor, the voltage 
variation is shown to be less than plus or 
minus 5 per cent of the rated output voltage ; 
this small variation holds good for loads up 
to 5kW at 0-8 power factor. The alternator 
is capable of supplying considerable un- 
balanced or single-phase loads, either line- 
to-line or line-to-neutral. 

In the demonstration the alternator is 
driven, for convenience, by a B.T.H. “‘ KNB” 
squirrel-cage induction motor and loads are 
provided by suitable resistors and three 
squirrel-cage induc- 
tion motors. Various 
load conditions (in- 
dicated by ammeters) 
can. be connected to 
the alternator and 
the small variation in 
output voltage can be 
observed on suitably 
connected voltmeters. 


BLAW Knox, LTp. 


The familiar range 
of earth moving equip- 
ment and _ construc- 
tional plant exhibited 
by Blaw Knox, Ltd., 
94, Brompton Road, 
London, S.W.3, in- 
cludes motor graders, 
scrapers, angledozers, 
concrete mixers, con- 


crete pumps, steel shuttering and centering. 
Most of this plant has already been described 
in the columns of THE ENGINEER, but 4 
typical hydraulic angledozer not previously 
dealt with is illustrated in Fig. 38. This 
unit is fitted to a Fowler “ Challenger II” 
tractor. 

The gear pump supplying pressure fluid 
to the hydraulic system of the dozer is 
driven from the front of the tractor engine 
through flexible couplings and a shaft. 
The main operating valve is situated within 
the tank and is actuated by means of a remote 
control rod from the driving position. 

Adjustment of the blade angle is easily 
done by removing three pins, swinging the 
blade to the required position, and reinserting 
pins in the thrust arms to secure them to the 
“U ” frame. 

Tilting of the blade is provided by setting 
a two-position fulcrum bracket on the end 
of the “U” frame. Tilting is carried out by 
releasing a wedge and removing a half bear- 
ing, reversing the machine to lower the 
frame to the alternative position and then 
moving forward to re-engage; the half 
bearing is then replaced and secured by the 
wedge. 

The double-acting, indirect - operation 
hydraulic rams are provided with bellows to 
protect the rods. The hydraulic system 
operates at a pressure of 800 Ib per square 
inch, and the piping, including the flexible 
parts, has been arranged to reduce the 
possibility of damage when working under 
restricted operating conditions. 

The “ F” type cable control unit on this 
machine is of the double-drum design, suit- 
able for operation of towed equipment such 
as scrapers, rippers, &c. Its clutches are 
designed to give immediate and continuous 
response without overheating and smooth 
and positive brakes are fitted. 


PERMALI, LTD. 


A representative display of laminated 
plastic materials and components applied to 
the heavy electrical industry is shown by 
Permali, Ltd., 125, Bristol Road, Gloucester. 

The exhibits include a number of arc 
extinguishing devices for circuit breakers. 
It is of interest to record, in passing, that 
“* Permali ” entered this field of application 
as a substitute for American Horn Fibre 
when this material became scarce. Now, 
however, “ Permali” has established itself 
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as a competitive material in its own right, 
and sample arc control devices incorporated 
in switchgear are undergoing tests in the 
U.S.A. A prominent exhibit is a portable 
arch made of “‘ Permali” and designed to 
support a 500mm sphere gap; a similar 
equipment was recently supplied to a British 
transformer manufacturer for routine impulse 
testing. Another exhibit is a “ Permali” 
coil-end insulating ring, 54in in diameter and 
jin thick, for a 132/33kV transformer. The 
yse of this material is also illustrated in a 
nearly-full-size model H-pole of the kind 
ysed in the construction of high-voltage 
ynearthed overhead lines. In this model 
“Permali”’ is used for the insulating cross 
bracing panel and the stay wire insulators. 


FERRANTI, LTD. 


A high-speed tape reader which was 
originally developed for use with electronic 
digital computers is one of the exhibits 
shown by Ferranti, Ltd., Hollinwood, Lancs. 

The instrument (Fig. 39) is designed to 
read standard teleprinter tape at a rate of 
200 characters per second, when run con- 
tinuously. The complete reader consists 
of a tape-feed mechanism, an optical pro- 
‘jection system, photocells for reading and 
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Fig. 39—High-Speed Tape Recorder—Ferranti 


tape location, together with the associated 
amplifier circuits, all the equipment being 
housed in a cast alloy box with a hinged 
cover, which can be raised to expose the 
tape guide and driver roller. 

The tape is friction driven from a driving 
roller forming part of a differential gear 
system, the cage of which is continuously 
rotated. The driving roller is started or 
stopped by electromagnetically operated 
brakes applied to one of the two output 
shafts of the differential. To ensure that 
one of the brakes is always “‘ on” the two 
brake coils are’ connected in the anode 
circuits of a simple “ flip-flop ” arrangement. 
Movement of the brake shoes is limited to a 
few thousandths of an inch and the inertia 
of the driving roller has been kept to a 
minimum so that the tape can be accelerated 
to full speed in 2 milliseconds. It requires 
only 6 milliseconds to accelerate the tape 
from rest, to move to the next character, 
to stop and to read it. 

Each character is accurately positioned 
before it is read, both positioning and 
reading being done photo-electrically. Six 
or eight photo-electric cells (depending on 
whether five or seven-hole teleprinter tape 
is being used) are employed to read each 
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character and to detect the passage of the 
sprocket holes, which serve as positioning 
holes for the tape. The cells are illuminated 
through the holes in the tape by light from a 
single prefocused lamp, no lenses being 
required. Each cell is connected directly to a 
single valve amplifier, which gives an output 
of 10V to 20V. The movement of the tape 
is controlled by electric signals derived 
from the passage of the positioning holes 
over the reading head and from the com- 


puter or other external equipment to which. 


the reader is connected. 

Two twelve-pin plugs are provided to carry 
the a.c. mains supply, the d.c. supply for the 
photocells and for the amplifiers and the 
interconnections with the associated equip- 
ment. The instrument can be operated 
from 50-60 c/s at 110V or 230V. It weighs 
27 1b and the dimensions of the case are 
84in by 12in by Yin. 
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Another Ferranti exhibit is a high-speed 
sealed-off cathode ray oscillograph, which is 
used as a means of examining and recording 
transient voltages produced by an impulse 
generator, in the testing of transmission lines 
and associated gear, such as transformers, 
cables and insulators. The traces can be 
observed visually and photographed simul- 
taneously, the size of the negative being 34in 
by 2tin. 

The oscillograph, which was described in 
our issue of April 10th, 1953 page 538, con- 
sists basically of two Ferranti electrostatically 
deflected tubes operating at 15kV d.c., a 
common tripping circuit and two inde- 
pendent time bases, the fastest sweep being 
2 microseconds. The magnitude and wave 
shape of the voltage produced by a model 
impulse generator, which gives approximately 
80kV at no load, are demonstrated on the 
oscillograph. 


Ash Deposition in Gas Turbines 


INSTITUTION 


OF MECHANICAL ENGINEERS 


No. II—{ Concluded from page 628, May 1st) 


E reproduce further abstracts from the 

discussion of ‘‘ The Problem of Fuel Ash 
Deposition in Open Cycle Gas Turbines” at a 
general meeting of the Institution of Mech- 
anical Engineers on April 24th last. 





Commander F. G. A. Trewby said that 
he would again like to stress that the problem 
of burning residual fuel oils in gas turbines 
was of great interest to the Royal Navy. 
This necessity of burning residual fuels in 
naval vessels resulted not so much from their 
cheapness as from their greater avail- 
ability throughout the world in time of war. 
The only satisfactory solution to the problem, 
therefore, from the naval point of view was 
one which would allow the burning of all 
types of residual fuel oils in gas turbines 
regardless of their particular source or the 
content or quality of their ash. And also, 
since one of the main attractions of gas 
turbines for naval use was their extreme 
lightness, it followed that the equipment 
necessary to burn residual oils in naval gas 
turbines must not add appreciably to the 
total weight of the machinery, or the whole 
advantage of this new prime mover would be 
lost. 

There was only one small point that he 
wished to make on the paper. The burning 
of residual fuels in gas turbines not only 
caused ash deposition, as was stressed in 
the paper, but, particularly in high-tempera- 
ture engines, it could also cause serious 
corrosion. The authors had stated that in 
their view the most important problem was 
that of deposition, and while he agreed that 
the solution to the deposition problem might 
go a long way towards alleviating corrosion, 
he felt that the corrosion problem might 
also be extremely serious, particularly in 
gas turbines employing high gas tempera- 
tures—for example, naval gas_ turbines, 
where temperatures around 750 deg. to 
800 deg. Cent. were necessary in order to 
reduce the bulk and weight of machinery to a 
minimum. 

Undoubtedly the most valuable contribu- 
tion made by the authors was the discovery 
that the reduction of ash deposition could 
be achieved by combustion control, and he 
thought that, as mentioned by Captain 
Atkins, this might be difficult to achieve in 
gas turbines operating over a wide range of 
power, with varying air/fuel ratios, as was 
the case in many naval applications. For 
example, to cover the range of power required 





in some warships, the fuel flow might have 
to vary by as rhuch as 10 to 1, while the air 
rate altered by about half that value. 

Mr. P. Grootenhuis said that another 
approach to the problem of reducing ash 
deposition and corrosion was by preventing 
the ash or the hot combustion products 
coming near the blade surfaces, for example, 
by providing an insulating layer around the 
blade. This insulating layer should be 
renewed continuously for it to remain clean 
and be effective. This was best done by 
blowing, say, air through the blade surface 
which had to be porous. This method— 
commonly called sweat cooling—thereby 
acted not only as a deterrent to deposition 
and corrosion, but also as a means of cooling. 

Some experimental evidence of the insulat- 
ing effect of blowing with air had been 
obtained in two kinds of rig—a fuel-oil- 
burning rig at the Shell Petroleum Company 
Thornton Research Centre and a peat- 
burning rig at Ruston and Hornsby, Ltd. 

The tests with the fuel-oil rig had been 
done with a 2000 seconds viscosity oil, con- 
taining 488 parts per million of vanadium 
(as V,O;), 69 parts per million of sodium 
(as Na,O), and 48 parts per million of nickel 
(as NiO), and having an overall ash content 
of 0:08 per cent. The products of combus- 
tion had been passed at atmospheric pressure 
and at 800 deg. Cent. through a 3in square 
duct. A porous stainless steel tube, pro- 
vided by the B.S.A. Group Research Centre, 
Sheffield, I1}in o.d., gin id. and 2}in long, 
had been inserted into this gas stream. Four 
thermo-couples with the junctions at the 
outside surface had been fitted. Filtered 
cooling air had been blown through the 
porous tube to give a surface temperature 
at the leading edge of 550 deg. Cent. The 
main stream Reynolds number, based on 
the tube diameter, had been about 3800, and 
the amount of cooling air required had been 
only 0:00016 Ib per square inch per second. 

A second non-porous stainless steel tube 
of the same diameter had been inserted for 
comparison. The upstream surface tempera- 
ture had also been maintained at 550 deg. 
Cent. by cooling the tube internally. 

Both tubes had been exposed to the com- 
bustion gases under these conditions for 
150 hours and then withdrawn. The amounts 
of deposition and scaling could be judged 
from inspection. The non-porous tube 
showed a considerable degree of scaling 
and some deposit whereas no scaling or 
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deposition could be detected visually on the 
porous tube apart from the discolouring. 

Comparison could be made with the new 
tube shown in the centre. No deposit could 
be recovered for weighing. There must have 
been some corrosion or deposition, as the 
permeability to air flow had decreased by 
10 per cent over the 150 hours. This decrease 
in permeability and the discolouring might 
be an oxidation effect at the surface tempera- 
ture of 550 deg. Cent. It was difficult to 
distinguish between corrosion and deposition 
when the total effect was small. That both 
causes were operative was shown by the 
non-porous tube. More might be learned by 
separating those two agencies. 

It was clear that the method of sweat 
cooling provided a certain measure of pro- 
tection from corrosion and deposition. The 
insulating layer of cooling air gave rise to 
severe temperature gradients, causing the 
offending vapours to be condensed, but not 
the surface. Particle diffusion was hindered 
by the outward velocity component, but why 
the larger particles were not deposited by 
collision was not fully understood. 

Mr. B. E. G. Forsling said that it had 
generally been considered that vanadium 
was the harmful constituent in fuel ash and 
the greatest source of trouble due to ash 
deposition and corrosion. It*had, of course, 
been known for some time that the presence 
of sodium could also be serious. He noted 
with interest that the authors had now 
established that, as regards ash deposition, 
sodium was more harmful than vanadium. 
It appeared, however, that the presence of 
sodium need not cause trouble if the sodium 
was present in the form of chloride as in 
sea water. This was of importance for the 
marine gas turbine which had to operate 
in a Salt-laden atmosphere. Although no 
figures were available, the salt intake to a 
gas turbine set during stormy weather must 
be considerable, but even at other times the 
salt intake might be of a similar order as the 
ash content of a residual fuel oil—at the air/ 
fuel ratio of 100:1 a salt content of the 
air of only 1 part per million corresponded 
to 100 parts per million referred to the fuel 
weight. 

The rapidity with which the deposit was 
often being built up was most noticeable. 

Full particulars of the experience with 
the “‘ Auris ” gas turbine when operated on 
residual fuel oil during tests in Rugby were 
given in a paper which he hoped would be 
accepted by the Institution and included in 
the programme for next season. 

Mr. J. H. Boddy said that in the Research 
Laboratory of the Anglo-Iranian Oil Com- 
pany they had been investigating the very 
same problem as had been tackled by the 
authors, and their efforts had been directed 
towards the solution by controlled combus- 
tion conditions. The results which had been 
obtained had been in fair agreement with 
the data presented by the authors. 

It had become obvious that the equipment 
which they had available was unsuitable for 
burning heavy fuels, and they had continued 
their investigation of the ash problem using 
distillate fuels, to which they had added oil 
soluble ash constituents. By this means they 
had been able to investigate the effect of 
vanadium and sodium and combinations 
of vanadium and sodium on blade deposits, 
and they had also found that they could 
reduce the amount of ash deposited by adding 
a small quantity—1 per cent—of lubricating 
oil to the distillate fuel. Since they had 
known that the addition of lubricating oil 
would reduce smoky combustion conditions 
while not materially altering either the 
atomisation characteristics or the burning 
efficiency, they had been led to the conclusion 
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that the formation of carbon during the 
combustion process was the agency by which 
the deposits were reduced. 

In other tests which they had carried out 
in which it had been possible to vary the air 
supply to the primary region or combustion 
chamber independently of the total air 
supply, ash deposit rates had tended to a 
maximum where the air supply to the primary 
region was approached. He wished to 
associate himself with Mr. Lloyd in suggesting 
that particle size was not the only way in 

‘ which deposit rates could be altered, and he 
thought these tests had proved that. Any 
operating condition or combination of fuel 
constituents bringing about a slow burning 
rate and consequently cracking polymerisa- 
tion and dehydrochlorination actions which 
were necessary for the production of carbon 
during the combustion process, would reduce 
the amount of ash deposited. With their 
present limited knowledge of what happened 
during the combustion process, control of 
fuel particle size provided probably the most 
straightforward means of controllng ash 
deposits. 

The effectiveness of lubricating oil additions 
to distillate fuels containing ash constituents 
was, he thought, very significant, and it did 
suggest that possibly the addition of the less 
combustible kinds -of petroleum products 
might be useful and certainly more convenient 


consideration. 


bustion loss. 


rate. 


siderably greater 


loss. 


than the addition of metallic com 
which were difficult to maintain in solutio, 
He was not suggesting that they should Star, 
adding lubricating oils to fuel oils to inhipj 
deposits, as that would be ridiculous, byt he 
suggested that something like increagip 
the bitumen content of the fuel oil in onde 
to overcome ash deposition was worthy of 
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Several speakers had referred to the fag 
that the amount of carbon necessary fo, 
inhibiting ash deposition only represente 
0-5 per cent to perhaps | per cent, but h. 
wondered what other inefficiency might 
associated with that. 
thought it was very improbable that on 
would get only carbon produced as a com. 
He thought there woul 
probably be some hydro-carbons as well 
and from that point of view their tests had 
been directed to finding the overall efiiciency 
loss which could be tolerated and, at the 
same time, give a useful reduction in deposit 
While the data were as yet somewhat 
limited, he felt confident in stating that 
even with a low ash content for fuel of 0-0) 
per cent, the reduction of deposit rate in the 
ratio of 3 to 1 at least—and possibly cop. 


For example, fe 


than that—could fp 


obtained for only 1 per cent efficiency 


Mr. A. T. Bowden replied briefly. 


Hanover Technical Fair 


No. I 


HE opening of the Hanover Technical 

Fair, which forms the second part of 
the German Industries Fair in Hanover for 
1953, took place in the Niedersachsenhalle 
on Sunday, April 26th. The meeting was 
opened by the playing of Bach’s overture 
in D minor by the Symphony Orchestra, 
under Dr. Thierfelder, after which Minister 
Alfred Kubel, the chairman of the Deutsche 
Messe und Austellungs A.G., welcomed the 
guests and made reference to the new build- 
ings which had been added since last year. 
He then handed to Director Dr.-Ing Karl 
Neuenhofer, the president of the Federation 
of Electrical Industries, an amber key for 
the new Hall 10, which has been built and 


> 


tron’ 





Fig. 1—Arrangement of Exhibition Buildings 


equipped by the electrical industry to forma 
permanent home for its exhibits. 
reply, Dr. Neuenhofer said that the amber 
key had a special significance to electrical 
engineers, for it was 2500 years ago that 
the natural philosopher, Thales of Milet, 
in Greece, discovered the electrical pro- 
perties of amber. 
extended by Gilbert in England in about 
1600. From these efforts the name “ Elek- 
came, which later was used for the 
word “ electricity.” 
spoke of the important contribution of the 
electrical industries to the export trade and 
expressed satisfaction with the decision of 
the industry to exhibit only at Hanover. 


In his 


That knowledge was 


Dr. Neuenhofer also 


1—Pumps, compressors, cranes 

and lifting appliances, and 

drying and air-conditioning 
ts. 


p 
2—Power transmission and gear- 


ing. 
3—Prime movers, boilers, weld- 
ing and cutting machines, 
iron and steel plants 
3a—Collective exhibition of tools 


and appliances 
4—Building and clay-working 


5—Precision tools and measur- 
ing instruments 

6—Chemicals and plastic ma- 
terials (Hall of Chemistry) 

7 and 7a—Textile machinery 

7b—Textile, washing and sewing 


mac 
8—Wood working machinery 
8a—Precision tools and instru- 


ments and inding and 
lishing machi 
9, 10 and 11—Electrical machi- 


nery and equipment 

{3—Building materials, iron, 
steel and metalware, motor 
and cycle equipment, fur- 
naces and ovens and non- 
ferrous metal exhibits, also 
domestic machinery 

15—Rubber and asbestos machi- 
nery and plant 

18—Fine mechanisms and optical 


instruments 

19 and 20—Office and business 
machinery and drawing 
office equipment 

21—Onen-air exhibits 

22—Car parks 
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The foliowing speaker was Mr. Albert 
schiifer, president of the Main Committee 
of German Chambers of Commerce, Ham- 
burg, who referred to the value of the 
Fair to German industry on its export side. 
The playing of a “ Spring Song for a Large 
Orchestra,” by Sibelius, allowed the last 
speaker, Professor Dr. Ludwig Erhard, 
pundesminister for Trade and Commerce, to 
fnish on a happy note. He felt that 1953 
must bring with it an improvement in the 
industrial relations between the European 
countrics. 

As the table showing the growth of Hanover 
Fair clearly indicates, there has been con- 
tinual progress in spite of the fact that in 
the last two years no metal-working machine 
tools have been shown in Hanover except 
at the European Machine Tool Exhibition, 

Growth of Hanover Technical Fair 
1947 | 1948 | 1949 | 1950 | 1951 | 1952 





} 
Year | 
| 





Namber of exhi-| 5 eee? eer: a 23 
bition halls | | | | 

Area of halls in} 17,160) 28,824) 51,637) 73,603) 144,000) 151,650 
square metres | } 

Area of open-air; 8,000) 11,000) 16,000) 30,000} 40,000; 45,000 


| 


exhibits in 

square metres 
Number of firms; 521 

exhibiting | 


1,120) 1,273 





1,786] 2,645) 2,636 








which this year will take place in Brussels 
and next year will be held in Milan. Since 


last year the hall accommodation has been ° 


increased and consolidated, and the open- 
air exhibition spaces enlarged. 

A dominating feature of this year’s Fair 
was the new Messehaus—see Fig. 2—which 
has been built near the main entrance to 
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the Fair and has been 
sponsored and paid 
for by the combined 
porcelain, glass, silver- 
work, jewellery, and 
the watch and clock 
industries, which have 
there created for 
themselves a perman- 
ent home. Use is made 
of large window 
spaces, giving natural 
lighting where necess- 
ary. The three wings 
are ina “Y” form 
and are served from‘a 
central hall by stair- 
ways and lifts. The 
right-hand block has 
six storeys, the left- 
hand block five storeys 
and the centre block 
three storeys. The 
whole building is air- 
conditioned. It is pro- 
tected from danger of 
fire by the sprinkler 
system. 

At the Light Indust- 
ries Fair the building was filled with per- 
manent exhibits which were still, in some 
cases, on view. For the Technical Fair the por- 
tion containing the stairways was being used 
to show a collection of examples of indust- 
rial designs, including technical exhibits. 

The other new building, which has 
been completed by the joint efforts of ten 





Fig. 2—General View of the New Messehaus Near the Entrance 


Fig. 3—400 h.p. Diesel Locomotive with Hydraulic Torque Converter for Brazil—Fried Krupp 
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Fig. 4—Front of New Hall No. 10 for Electro-Technical Exhibits 


leading firms, is No. 10—see Fig. 4— 
which has been specially built and equipped 
for the exhibition of electrical machinery 
and accessories. It consists of a central 
hall with double-storey accommodation to 
the left and right, each with their separate 
entrances. The hall is open for the whole 
height and a stairway in the centre leads to a 
gallery around which the stands were 
arranged. In the side wings excellent stand 
accommodation was provided. 

This year a Hall of Chemistry was 
arranged in Hall 6 and in Hall 18 fine mecha- 
nical and optical exhibits were shown. The 
textile machinery exhibit was the largest of 
recent years and was accommodated in Halls 
7, 7a and 7b. 

The Fair opened with more than 100,000 
visitors on Sunday and some 12,000 vehicles 
were accommodated in the parking grounds. 
In what follows we give an account of 
exhibits of engineering interest. 

On the stand of Fried Krupp, of 
Essen, an interesting exhibit was the 400 h.p. 
diesel locomotive shown in Fig. 3, which is 
one of twenty under construction in the 
company’s locomotive works, for a leading 
Brazilian railway company. They are 
designed for both main line and shunting 
operations and have a service weight of 
44 tons. The gauge is metre and the speed 
for line service is 50km per hour with that 
for shunting service 20km per hour. As 
will be seen from our illustration, the loco- 
motive has a B.B.2 double-axle bogie arrange- 
ment and the starting tractive effort at the 
wheel rim is 14,000kg. The locomotive is 
equipped with two six-cylinder M.A.N. 
diesel engines, each having a rating of 200 
h.p. at 1000 r.p.m. and a one-hour rating 
of 220 h.p. at 1100 r.p.m. The power is 
transmitted from the engines to the axles by 
two Krupp L.I.O. hydraulic torque con- 
verters, with adjustable blades. Thereafter 
it is transmitted by means of cardan shafts 
to one axle of each bogie and, as shown in 
the photograph, the two axles of each 
bogie are joined by coupling rods. The 
driver’s cab is situated at the centre of the 
locomotive and has two control tables, 
each arranged on the right side of the cab 
looking forward. They are provided for 
forward and backward running and the 
driver changes his seat according to the 
direction in which the locomotive is travel- 
ling. Each of the control tables has the same 
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arrangement of operating levers and measur- 
ing instruments. They include one small 
lever for the converter control, on which 
most of the driving is done, and the other 
controls, and a complete range of gauges and 
speedometers for the temperatures of cooling 
water and converter fluid and lubricating oil 
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pressures, and also the speeds of the engines 
and the locomotive. Each driving table has a 
broad foot-pedal, which must be kept in the 
depressed position when driving, thus 
forming a safety device. The wind screen 
wipers are worked by compressed air, which 
is also utilised for starting the engines. 


(To be continued) 


The Institution of Naval Architects 


ANNUAL SPRING MEETING 
No. VI—({ Concluded from page 627, May \st) 


HE final paper of the spring meetings was 

presented on Friday afternoon, March 
27th, and was : 
SEA TRIALS ON A “VICTORY” SHIP, “AP 3,” 

IN NORMAL MERCHANT SERVICE 

By Professor G. AERTSSEN 
SUMMARY 
During the years 1951 and 1952 an extensive series 
of trials was undertaken for the Centre Belge de 
Recherches Navales on a “ Victory” ship, “ AP 3,” 
of the Compagnie Maritime Belge. The basic purpose 
was the determination of the efficiency and economy 
of the ship and machinery in different conditions of 
weather and fouling. By collecting reliable and 
accurate records of fuel and steam consumption and 
engine output, it was possible to ascertain efficiency 
of boiler and engine under varying service conditions. 
As a predominant part of the programme a com- 

parison between service data in smooth water and 
tank results was to be carried out. During one of the 
voyages a progressive measured-mile trial was under- 
taken which gave basic information for the com- 
parison with model experiments. Dr. Allan, Super- 
intendent of the Ship Division, N.P.L., was kind 
enough to run a model and to make the comparison 
as part of the investigations. Calibration of the 
= log was achieved, too, on the measured-mile 
trial. 


In different conditions of draught, fouling and 
weather, numerous records were collected of power, 
thrust, revolutions, speed through the water, ship 
motions, wind and waves. The service data are 
analysed and the results given in a series of tables and 
diagrams. 
A similar series of irials will shortly be carried out 
on a diesel-driven cargo ship. 


DISCUSSION 


Dr. J. F. Allan: This paper contains 
valuable information on the performance of 
both hull and machinery and shows the 
difficulty of obtaining ideal data from a ship 
during its normal service. The thrustmeter, 
as Professor Aertssen has pointed out, is 
not ideal because it measures only the thrust 
on one levelling plate out of six, and although 
the makers claim a high degree of accuracy, 
he has limited that to some 6 per cent. 

The author refers to temperature correction 
on the ship in tropical waters by the method 
proposed by the International Conference in 
Paris in 1935. That correction should not be 
applied to the ship, for it is in error ; as it 
was agreed in 1935 it was quite reasonably 
correct for the average model range used at 
that time, but it was never intended to be 
applied to the ship condition, especially 
over so wide a range of temperatures. 

In Appendix I is the report from the N.P.L. 
on the experiments made there in collabora- 
tion with the Belgian Research Association, 
to make this investigation to some extent an 
international effort. The*experiments were 
carried out in the normal way. In the 
Appendix we have the tank prediction for the 
clean ship, in the new condition, based on 
what we call the 0-9 correlation factor, 
which, in its turn, has arisen from a large 
amount of ship model preparatory work 
with which the N.P.L. has been concerned, 
along with the B.S.R.A., over the last few 
years. It is not published, but we find that 
the flush welded ship is performing con- 
siderably better than the riveted ship. 





In the Appendix the results of the model 
experiments and the full-scale results are 
compared in two graphs. The full-scale 
data include both measured-mile trial results 
and observations on voyages in calm weather. 

The paper states : “‘ Fig. 15 (A) shows the 
estimated performance of the vessel at the 
designed load draught of 28-Oft. The 
voyage results were obtained at a date con- 
siderably earlier than the measured-mile 
trials, and it is presumed that the vessel was 
then fairly clean. The full-scale delivered 
horsepowers are about 20 per cent higher, 
and the full-scale thrust about 15 per cent 
higher, than the predicted values. 

“* Fig. 15 (B) shows the comparison of the 
measured-mile performance of the vessel 
with the predicted performance at the same 
condition. The full-scale horsepowers are 
of the order of 50 per cent above the pre- 
dicted values, the corresponding discrepancies 
in thrust and revolutions being about 45 per 
cent and 9 per cent respectively. The weather 
on trial was stated to be moderate and the 
vessel about four months out of dock. The 
additional voyage data shown for this con- 
dition were stated to be obtained in very 
calm weather. The delivered horsepowers 
then obtained are about 5 per cent lower than 
those on the measured mile, and this may be 
taken as some indication of the effect of the 
waves during the trials. 

“ After making any reasonable allowance 
for weather conditions there remain consider- 
able differences. If we accept the predicted 


dhp. (ic. dhp.—*2P- 


.p.c. 
and if we assume that the results obtained in 
December, 1951, represent a fairly clean ship, 
then the 20 per cent margin shown in 
Fig. 15 (A) may be considered to represent 
the difference between the actual hull finish 
at that time and the assumed datum condi- 
tion. The trial results obtained four months 
later show a margin of about 45 per cent, 
and it is reasonable to suppose that this 
difference is mainly due to fouling during 
that period... .” 

These differences are very disturbing and 
serve to show that this ship when compara- 
tively clean was not performing anything 
like so well as a completely new, well-painted, 
butt-welded form. 

The Admiralty coefficient at 16 knots 
predicted by the tank results is about 490, 
and at 15 knots it is about 515, and these are 
figures which have been obtained during the 
last two or three years in somewhat similar 
ships. The Admiralty coefficient obtained 
for the vessel in service is of the order of 
425, still quite a reasonable figure. 

I draw attention also to the propulsive 
coefficients shown in the table giving the 
estimated performance of the ship based on 
tests with a model. In the region of 15-16 
knots, in the deep condition, the propulsive 
coefficient was 0-76 and 0-77, and in the 
lighter condition it was 0-81. In earlier 


x0-9) as a datum, 
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graphs in the paper there are ploited the 
results of the sea trials. In these cia 

we have deduced values for e.h.p./d.tup., ang 
they are of the general order of 80 per cen 
or slightly above. They are in reasonab, 
agreement with model figures, but seem to 
be on the high side. However, the cc 

of the whole process is not such that one coy) 
attempt to differentiate or draw a fins: disting, 
tion as to scale effect in the results beca 
you have found out about thrust deductiog; 
and scale effects in the propeller, «nd it js 
interesting that there is a reasonalie com. 
parison between these propulsive coe ‘icients, 

Professor Dr. W. P. A. van Lanmerey 
(Holland): I have read this paper with 
particular interest, not only because | 
attended the measured-mile trials at P »lperro, 
but also because the Wageningen Model 
Basin is carrying out similar tests on a umber 
of “ Victory” ships as part of an extensive 
research programme on the cor:elation 
between tank predictions based cn ship 
model experiments and trial and service per. 
formance. This research does not ccver the 
determination of the efficiency and economy 
of the machinery. 

Besides some preliminary tests on one of 
the geosims at full draught and numeroys 
tests on the 72ft model of the “* D. C. Endert, 
Jr.,”” we carried out a series of tests on the 
“ Victory ” ship “‘ Arnedijk,” of the Holland 
America Line during a trip between 
Rotterdam and New York after an extensive 
overhaul of the ship in dry dock in September, 
1952, had been made. We carried out a 
series of measurements covering a speed range 
from 8 to 18 knots in various weather con- 
ditions. The allowance on d.h.p. predicted 
by the tank for the self-propulsion point 
of the ship varied from 54 per cent at relative 
wind speeds of 12m to 16m per second, the 
wind being slightly abaft the beam, and a 
wave height of 0-65m, to 14 per cent at a 
relative wind speed of 8m to 11m per second, 
the wind being about 40 deg. off the bow and 
the wave height 0-25m. 

The tank test results of the 19ft model 
(scale 1/23) corrected for the draughts given 
in the author’s Fig. 15 are in good agreement 
with those given by Dr. Allan, if we also 
apply the correlation factor of 0-9 as far as 
the d.h.p. are concerned. This does not mean 
that I agree with the application of this 
factor ; I used it only for comparison. It 
is not clear to me what correlation in thrust 
corresponds with the correlation factor for 
d.h.p. and for this reason I did not attempt to 
compare the curves for thrust. 

The revolutions were corrected in such a 
way that the relation between d.h.p. and r.p.m. 
was kept constant, i.e. the r.p.m. were kept the 
same for the same d.h.p. 

Accurate speed measurement on the open 
sea is most difficult, so for the sake of security 
we have therefore applied two different speed 
log devices on the “ Arnedijk.”” The appli- 
cation of two logs has also the advantage 
that the results of velocity measurements in 
the boundary layer carried out with one log 
can be corrected for eventual variations in 
the ship speed, measured with the other log. 

Professor E. V. Telfer : This is an excellent 
paper and I ask for more. Can we have a 
propeller plan, a lines plan and a rudder plan, 
for without these the information given in 
the paper is not complete ? I will prepare 
in a written contribution a power diagram 
of the generalised kind that I gave about 
twenty-seven years ago, and I refer the author 
to the paper I presented on that occasion, 
because the predictions made there, as the 
result of a lot of experience at the time, 
anticipated quite a number of the contribu- 
tions which the author makes to the subject 
now. 
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The author’s trial trip data are interesting ; 
[have -hecked them from the point of view of 
consisicncy, and I think the power diagram 
will add to the value-of the paper. Another 
point is the very heavy loss due to fouling. 
[| have made a rough check in the light of 
my 1951 paper to the Institution of Naval 
Architects, where I showed the changing 
roughuess and changing density of roughness, 


Brighton “B” 
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and the amount found is of the order found 
between the model and the trial data. This 
would suggest that most of the difference 
between the model and the trial data is 
due to shell fouling roughness of the 
ship and not necessarily due to the 
deterioration of the ship’s structure. I will 
give the data in greater detail in a written 
contribution. 


Power Station 


No. I 


Brighton “‘ B” power station at Southwick has a potential generating capacity of 
330M W, four 52-SMW sets and two 60MW sets. Two of the 52-5MW sets are 
commissioned, the third set should be on load this year and the fourth in 1955. 
The boilers are pulverised fuel fired and the stop valve steam conditions are 900 deg. 
Fah. and 900 lb per square inch. The station output, generated at 11-8kV, is trans- 
formed to 132kV, for connection to the grid. Overhead lines connect the first two 
sets to the Fishergate substation and 132kV cables laid in a tunnel will connect the 
remaining four sets to the Southern Cross substation. 


ot week, at the invitation of the South- 
Eastern Division of the British Electricity 
Authority, we were given the opportunity of 
attending a “house warming” at Brighton 
“B” power station, where two 52-5MW 


generating sets are in service. 

At this stage it is perhaps appropriate to 
record that the station was planned and work 
on the site was started before nationalisation of 
the electricity supply industry. The project was 
conceived under the zgis of the Corporation of 
Brighton and at that time the chief engineer 





and general manager of the electricity depart- 
ment was Mr. H. Pryce-Jones. The station 
design was a joint product of Brighton Corpora- 
tion, the consulting engineers and the Central 
Electricity Board (the British Electricity Autho- 
rity after vesting day, April 1, 1953). 

Work on ‘the site began in November, 1947, 


_ and the first reinforced concrete pile for the 


foundations was driven on November 25th 
by the Mayor of Brighton, Councillor P. F. 
Friend-James. When the British Electricity 
Authority took over in April, 1948, good 





Fig. 1—Brighton “‘B’’ Power Station from the South - East 
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progress had been made in the work on the 
piling and foundations and the progress was 
maintained under the auspices of the South- 
Eastern Division of the British Electricity Autho- 
rity, its controller, Mr. W. C. Parker, and its 
chief generation engineer, Mr. W. B. Shannon. 
The first generating set was commissioned in 
December, 1952. 


Civit ENGINEERING WORKS 


Structurally, Brighton “B’” power station 
consists of a steel frame with brick cladding, the 
structure and machine foundations being carried 
on reinforced concrete piles. For a power 
station of this size, the work involved was 
necessarily on a large scale, but generally, we 
understand, its design and erection was along 
well-known lines, similar to those employed for 
many of the B.E.A.’si recent power stations. 
The turbine room is 850ft long, including the 
loading bays, 60ft in width and 81ft 6in high. 
The boiler-house is even larger, with a length 
of 900ft, including the workshop, a width of 
100ft and a height of 115ft. The chimney is 
350ft high, with an internal diameter of 33ft 2in 
at the base and 24ft 4in at the top ; ultimately 
there will be a second chimney. The appearance 
of the exterior of the power station is shown 
in Fig. 1. - 

The power station is situated on a spit of land 
which originally formed the south bank of the 
River Adur, where it had been drawn out parallel 
to the sea coast by the littoral drift. The stream 
was diverted back to a point near its original 
exit into the sea when Shoreham harbour was 
developed, the lagoon thus left behind being 
blocked at both ends to form a sheltered dock 
basin. This configuration will be apparent 
from Fig. 2, which shows the power station 
site and the cooling water mains. Owing to the 
large quantity of coal which will be required, 
for both Brighton “A” and “B” stations— 
of the order of a million tons a year—various 
improvements are to be undertaken at Shore- 
ham Harbour so that colliers of up to 4600 tons 
may be unloaded there. These harbour improve- 
ments will cost about £1,500,000 and the work 
is, we understand, at present out to tender. 
The harbour improvement scheme was described 
in our issue of February 18, 1949. As regards 
the new power station itself, a coal wharf with a 
length of about 2000ft has been built along the 
harbour frontage, about half this length having 
coal unloaders discharging directly into the 
coal store. The wharf is built of steel sheet piling 
with welded walings. 

The unusual position of the power station 
between the harbour and the sea is advantageous 
for the handling of the cooling water. As 
Fig. 2 indicates, a pumped supply of water 
may be obtained from the tidal harbour (the 
intake is shown on the left of the illustration) 
or an emergency supply may be obtained from 
the intake in the non-tidal basin. Cooling water 
may be discharged either into the basin or into 
the sea. All the conduits of the circulating 
water system are of reinforced concrete box- 
section, except the sea outfall, which is formed of 
large concrete pipes which were cast in concrete 
between walls of steel sheet piling. Water from 
the pumping station situated close to the tidal 
intake passes through the main conduit to a 
junction with the harbour intake, where any 
small excess or deficit of supply is automatically 
adjusted from the non-tidal intake. One of the 
disadvantages of pumping from tidal water 
into a gravity supply conduit, as in this case, 
is that the simple constant speed pump has a 
variable discharge with variations in tidal level. 
Such variations have been overcome to some 
extent by constructing reinforced concrete 
siphons between the pumps and the conduit, 
and by replacing two of the larger pump units 
by three smaller sets. The capacity of the pump- 
ing station is 347,000 g.p.m. 

Another civil engineering work involved in 
the completion of the power station consisted 
of a deep level cable tunnel, which passes from 
the station under Shoreham Harbour to the 
mainland. The tunnel is 414ft long, has an 
internal diameter of 10ft, and a shaft at each 
end with internal diameters of 12ft at the tops 
and 15ft at the bases ; both the tunnel and the 
shafts have cast iron linings. 

A difficulty encountered in driving the tunnel 
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was the infiltration of water from a flint layer 
and through fissures in the chalk, and it was 
found necessary to use compressed air over 
most of the length. The pressure used was 
234 lb per square inch to start with, but as the 
level dropped and the face moved nearer the 
sea the pressure had to be increased to a maxi- 
mum which varied, according to the state of the 
tide, from 26 Ib to 29 Ib per square inch. The 
air losses, at one point, reached a maximum of 
1000 cubic feet per minute, which was half 
the installed plant capacity; 200 cubic feet 
per minute was accounted for in “ snorer” 
operation and locking in and out, and the 
remaining 800 cubic feet per minute was mainly 
lost through the flint layer and chalk fissures, 
either to the south shaft excavation or through a 
borehole originally put down to ascertain the 
nature of ground, although this boring was some 
distance away. Considerable difficulty was 
encountered in sinking the south shaft through a 
deep band of water-bearing ballast, as excessive 
movement of this material had to be avoided 
because of the proximity of adjacent foundations. 
This band was eventually consolidated success- 
fully. 

On the civil engineering side the consulting 
engineers for the foundations and structure of 
Brighton “‘ B ” power station were L. G. Mouchel 
and Partners, Ltd., the main contractors for 
this work being Holloway Bros. (London), 
Ltd., Redpath Brown and Co., Ltd., being 
the steelwork contractors. For the circulating 
water system, the wharf, the cable tunnel and 
various access roads, Sir William Halcrow and 
Partners were the consulting engineers, The 
main contractor for the roads, wharf and cir- 
culating water system was Bierrum and Partners ; 
for the cable tunnel the main contractor was 
Balfour, Beatty and Co., Ltd., the consolidation 
mentioned in the south shafts being carried out 
by the Cementation Company, Ltd. The archi- 
tect for the power station was Mr. J. H. Somerset. 


CoaL HANDLING PLANT 


Coal for Brighton “B” comes from the 
North-East Coast and Yorkshire, whence it is 
transported by sea or rail. At present sea trans- 
port is effected by 1400-ton colliers but, as 
already indicated, the capacity of Shoreham 
harbour is being increased to accommodate 
colliers of 4600 ton capacity. 

The area of the coal store is 7-2 acres and 
when it is stocked to a depth of 15ft its capacity 
is about 100,000 tons. The coal is handled by 
unloader transporters made by Mitchell Engineer- 
ing, Ltd. Each unloader is capable of handling 
300 tons per hour and the coal transporter has a 
capacity of 300 tons per hour, either storing or 
reclaiming. Coal is fed to the bunkers by two 
conveyor belts, each designed to deliver 300 tons 
per hour, and a conveyor belt of the same 
capacity feeds coal to stock. The boiler-house 
bunkers accommodate 750 tons of coal each, 
which represents 40 hours’ supply at the normal 
economic rating. 

BoILeR PLANT 


There is provision in the power station for 
twelve boilers, of which eight are included in 
the present direction. The boilers are pulverised- 
fuel-fired Babcock and Wilcox high-head units, 
each with an evaporative capacity of 320,000Ib 
per hour at 950 Ib per square inch and 925 
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Fig. 3—Boiler Firing Aisle 


the boilers are: height from basement to 
c.l. of drum, 90ft 6in; unit centres, 58ft; 
depth from front to back, including mills, air 
heaters and f.d. fans, 90ft. A further depth 
of 65ft is accounted for by the electrostatic 
precipitators and i.d. fan bays. 

The furnaces have Bailey block walls and are 
fired with pulverised fuel from twelve vertical 
intertube burners, set near the top of the furnace 
and firing downwards. Pulverising is carried 
out by ““E” type mills, of which there are three 
per boiler. East Midlands coal will be used 
mainly but the furnace design is suitable for 
burning Northumberland, Durham and Kent 
coals having suitable characteristics. Four 
automatic-ignition pressure atomising oil bur- 
ners are fitted for lighting-up purposes in each 
boiler ; they are lit by a high-tension spark from 
a transformer, and retract automatically when 
the oil pressure is shut off. A view of the boilers 
from the firing aisle is reproduced in Fig. 3. 

The superheaters are Babcock multi-loop, 
two-stage equipments, with surface type attem- 
perators between primary and secondary sec- 
tions, for control of final steam temperature, 
and gas by-pass control is provided. The econo- 
miser is also of multi-loop design in two banks 
of three sections. Feed temperature to the 
economiser is 385 deg. Fah. Each boiler is 
provided with two regenerative Howden-Ljung- 
strom air heaters. Grit is removed from the 
flue gases by a “ Centicell” arrestor made by 
James Howden and Co., Ltd. This arrestor 
precedes the air heater, which is followed by a 


pany’s standard tubular design housed in a 
reinforced concrete casing. 

The thermal efficiency on a net calorific value 
of 10,000 B.Th.U. per Ib is given as 88 per 
cent (m.c.r.) and 88-5 (n.e.r.). 

“Hagan” automatic combustion control is 
provided by equipment by James Gordon and 
Co., Ltd., with Bailey automatic attemperator 
control for final steam temperature. Com- 
bustion control is by fan vanes and hydraulic 
couplings. For each boiler there are two f.d. 
fans of 121 b.h.p. rating and two i.d. fans of 
297 b.h.p., in addition to three primary air 
fans of 90 b.h.p., all the fans being of Howden 
manufacture. Each boiler has twenty-two steam 
soot-blowers arranged with Babcock-Lockheed 
hydraulically operated automatic sequence con- 
trol. Single-nozzle retractable blowers are 
used for the eighteen elements located in the 
furnace and superheater ; the air heater blowers 
are of the fixed pattern. 

There are no evaporators installed and the 
make-up feed water is treated by ‘‘ Deminrolit ” 
plant supplied by Permutit, Ltd. This plant 
consists of two installations, each capable of 
dealing with 6800 gallons of water taken from the 
town mains. Each plant consists of a hydrogen- 
ion unit using “ Zeo-Karb H.I.,” which treats 
150,000 gallons of water per regeneration ; a 
de-acidite unit (500,000 gallons per regeneration) 
to remove the acids formed in the hydrogen- 
ion unit ; a de-gassing unit ; and a silica removal 
unit designed for 300,000 gallons per regeneration. 
Preliminary results indicate that the final con- 
dition of the water is as follows: NaCl, nil ; 
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Na,CO;, nil ; NaOH, 0-5 to 1 part per million ; 
SiO,, 0°02 to 0-2 parts per million ; conductivity, 


ts. 
no boiler feed pumps were supplied by 
Mather and Platt, Ltd., and the installation 
consists of four 100 per cent duty electrically 
driven pumps for every three boilers and two 
100 per cent duty steam pumps for every three 
boilers. Each pump is rated at 525,000 Ib per 
hour, the discharge pressure being 1266 Ib per 
square inch. The electric pumps are driven by 
1225 h.p., 3000 r.p.m. motors. 
Ash and dust disposal presents some diffi- 
culties at Brighton “B” as at other power 
stations. Eight boilers operating at the normal 
economic rating of 280,000 Ib per hour, burning 
coal with an ash content of 15 per cent, will 
discharge 310 tons of ash per day. At present 
grit and ash disposal is effected by road transport 
put there is provision for dumping out at sea. 
The ash and dust handling plant designed for 
these requirements, as illustrated in Fig. 4, was 
supplied by Babcock and Wilcox, Ltd. 
Fach boiler is filled with an “A” type ash 
hopper from which at intervals the ash is removed 
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Iron and Steel Institute 
ANNUAL GENERAL MEETING 
No. I 


HE eighty-fourth annual general meeting 

of the Iron and Steel Institute was held 
in London on Thursday and Friday, April 
30th and May Ist. Captain H. Leighton 
Davies, the retiring president, occupied the 
chair at the beginning of the meeting, his 
place thereafter being taken by the newly 
elected president, Mr. James Mitchell. 

After expressing a welcome to the members 
present from home and overseas, the retiring 
president announced that there was good 
prospect of the American Iron and Steel 
Institute, the American Institute of Mining 
and Metallurgical Engineers and _ the 
American Society for Metals accepting the 
Institute’s proposal to 
hold a meeting in 
Europe, probably in 
June, 1955. He said 
that the official repre- 
== sentatives of the 
French, German and 
Swedish Institutes had 
joined the Institute of 
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‘Ash Bunker Metals and the Iron 
and Steel Institute in 
fostering this proposal. 
A preliminary meeting 

1 te. had been held, as a 
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Fig. 4—Arrangements for Ash and Dust Disposal 


through a hydraulically-operated door by high- 
pressure water jets into a ‘‘ Hydrojet ” sluiceway 
discharging into an ash pit. It is removed from 
the ash pit by grabbing, and transferred to a 
hopper, from which it is fed through vibratory 
feeders on to one of two inclined belt conveyors, 
which conveys it some 85ft to an elevated struc- 
ture, where it is delivered through vibratory 
feeders to radial conveyors. [Each ‘radial con- 
veyor has an angular movement of approxi- 
mately 120 deg. and takes the ash through tele- 
scopic chutes to lorries or barges as required. _ 
Dust and fly-ash are collected from the precipi- 
tator and the grit arrestor and the flue and chim- 
ney hoppers by “ Hydrovac”’ equipment and 
delivered to dust cyclones located above an 
atmospheric dust bunker, the dust being auto- 
matically emptied into the hopper through an 
electro-hydraulically operated dumping gate, 
when the cyclone is full. The dust is conditioned 
by being mixed with water in one of two mixer 
conveyors, and is discharged on the ash conveyors 
for disposal. Each of the conveyors has a rating 
of 112 tons per hour of mixed dust or 100 tons 
per hour of ash. 
(To_be continued) 


= result of which a 
= European organising 
committee had been 
formed to work out 
details. Captain 
Leighton Davies also 
announced that there 
was to be a meeting 
in Holland this year 
and in Sweden in 1954. 
The Institute had been 
invited to visit The 
Netherlands, the dates 
being September 30th 
to October 6th next, 

















and looked forward to 
going to Sweden for 
about a fortnight next 
year, starting about 
June Sth. 

After the council’s 
annual report and 
statement of accounts 
had been adopted by 
the meeting, the retir- 
ing president presented 
the following awards :—The Bessemer Medal 
for 1953 to Mr. R. Mather, of the Skinnin- 
grove Iron Company, Ltd., in recognition 
of his distinguished services to the Iron and 
Steel Institute and to the industry ; the Sir 
Robert Hadfield Medal to Mr. W. E. 
Bardgett, of United Steel Companies, Ltd., 
in recognition of his contribution to the 
development of alloy steels, with particular 
reference to steels for service at elevated 
temperatures ; an Andrew Carnegie Silver 
Medal to Dr. E. T. Turkdogan, of the British 
Iron and Steel Research Association, for 
his research on slag-metal reactions, and the 
Ablett Prize to Dr. S. A. Burke and Mr. 
G. S. Sparham, of the British Coal Utilisation 
Research Association, for their paper “ Appli- 
cation of Automatic Control to the Coal 
Feed of Steelworks Gas Producers.” 

Captain Leighton Davies then inducted 
Mr. James Mitchell to the presidential chair. 
A vote of thanks to the retiring president 
was proposed by Mr. Richard Lyttelton and 


seconded by Mr. S. Thomson, after which 
Mr. Mitchell delivered his presidential 
address, entitled “From the Ore to the 
Ingot.” In an introduction to his address, 
the president said that, reflecting on the 
experiences of the better part of a lifetime 
in the iron and steel industry, one not 
unnaturally felt an urge to write a “ then and 
now” style of address. The changes and 
experiences of the years were, both for 
the individual and the industry, a story 
of opportunities taken, chances missed, 
apparently good ideas gone wrong and 
apparently bad ones that finally came off. 
It was not what had been done, however, 
that should interest us, but what might yet 
be done. That, he believed, was in line with 
the real purpose of the Institute. 

A vote of thanks to the president for his 
address, which was proposed by Dr. H. H. 
Burton, was carried with acclamation. 


ANNUAL DINNER 


The annual dinner of the Institute was 
held on Thursday evening, April 30th, at 
Grosvenor House, Park Lane, and was 
attended by more than 900 members and 
guests. The president was in the chair. 
The principal guest was Lieut.-General Sir 
Ian Jacob, director-general of the British 
Broadcasting Corporation, who proposed 
the toast of “ The Iron and Steel Institute 
and Industries.” Response to the toast was 
made by the president, and Sir Andrew 
McCance then proposed “The Guests,” 
which toast was acknowledged by Admiral 


‘Sir Rhoderick McGrigor, the First Sea Lord. 


(To be continued ) 





Technical Reports 


Non-Ferrous Ore Dressing in the U.S.A. (Report 
of the Technical Assistance Mission, No. 54). 
Organisation for European Economic Co-operation, 
2, rue André-Pascal, Paris, 16, France.—This report 
has been prepared by a technical assistance mission 
of Eu which visited the United States 
in 1951 under the auspices of O.E.E.C. and E.C.A. 
to study different aspects of the ore dressing industry 
and make comparisons with practice in their own 
countries. 

The report points out that many of the techniques 
used in ore are of com tively recent 
date and have had a considerable effect on branches 
of the mining industry. Although information on 
the processes and methods used in the United States 
can be gleaned from technical publications, it was 
considered desirable to give European experts the 
opportunity of visiting plants in the United States 
and making personal contact with technicians of 
similar interests in that country. They were thus able 
to make a critical analysis of the application of these 
methods and processes in the various special circum- 
stances peculiar to the United States, and thereby to 
avoid the dangers of blind imitation or systematic 
disparagement. 

- Attention Fon — to the mt o- the — in 

uropean its of processes which are attractively 
described in ‘Secheleel journals is fraught with danger 
ee Se ee from and are 
jus only by local conditions. On the other 
hand, although European ore dressing technique is 
not less advanced basically than that used in the 
United States, experience has shown the value of the 
practical results obtained by the Americans with 
regard to organisation and use of equipment. 

ti tanga gh ty ai neral 
analytical description of the ore technique 
in the United States, and a series of tec annexes 
giving the flowsheet and essential characteristics of 
the main plants visited by the mission. 

An appendix includes a list of the members of the 
mission, their grouping by specialities and of plants 
visited, as well as a vocabulary in English, French, 
German and Italian of the main terms used in the 
ore dressing industry. 
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JET ENGINE TEST PLANT 





Fig. 2—Side View of Test Bed showing Calibration Mechanism 
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Jet Engine Test Plant 


jhe scale of the present production programme of British jet engines in this 
country and elsewhere, and the fact that the characteristics of larger engines likely 
io be evolved in the near future have been largely determined, has justified the 


development of a standard universally accepted test plant. 


Heenan and Froude, 


i.td., was commissioned to design such a plant, and the installation described is 
now engaged on the “* Avon”’ production programme at the Standard Motor Com- 


pany, Ltd. 


AST week there was demonstrated at the 
Coventry works of the Standard Motor Com- 
ny, Ltd., a jet engine test bed which is now 
being br uilt in quantity for the jet engine produce 
rg programme. It has been designed by 
Heenan and Froude, Ltd., to accommodate 
turbo-jet engines up to the “ five-figure” thrust 


The engine is affixed by brackets to a channel 
section framework, which is suspended to allow 
free axial displacement. To provide this freedom 
the cradle is hung by means of steel strips from 
heavy cast iron pedestals near each corner. 
To prevent a yawing tendency and to relieve 
the strips of torsion in cases where the effluent 
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Fig. 3—The Leverage System 


category. The plant is also to be used at an 
extension factory of Rolls-Royce, Ltd., and at 
D. Napier and Son, Ltd., who are also engaged 
on “ Avon” production. 

The major item of the installation is the 
thrust cradle on which the engine is secured. 





Fig. 4—Final Lever and Pull Rod 


is not truly axial, both sides of the cradle are 
connected to its thrust-resisting levers ; any 
difference in the forces on each side is then 
compensated by coupling the two sets of levers 
together by a very “ stiff” torsion bar. General 


views of the engine and cradle mounting are © 


shown in Figs. 1 and 2, and one of the suspension 
mountings is illustrated in our diagram, Fig. 5. 
Displacement of the cradle under thrust load is 
transmitted through a system of levers, the final 
lever being connected to the thrust measuring 
weighing machine by pull rods, as shown in 
Fig. 4. To reduce frictional losses these rods 
do not slide in bushes, but are suspended from 
steel strips in the manner of the cradle itself. 
The leverage adopted reduces the thrust 
imposed upon the weighing machine to a seventy- 
fifth of that imposed by the engine upon its 
cradle. A diagrammatic arrangement of the 
suspension system is given in Fig. 3. 

The thrust weighing machine, an Avery 
pendulum (springless) weigher, is housed in the 
control room and connects with the final pull 
rod lever through a high-tensile steel wire °/;,in 
diameter. The flexible nature of this arrangement 
ensures that the weigher is not strained by any 
possible misalignment. To permit rapid calibra- 
tion of the system, checking gear is provided by 
which any desired artificial thrust can be imposed 
very accurately upon the cradle, the levers and 
weight pans for this purpose being shown in 
Figs. 1, 2 and 3. A high degree of accuracy is 
essential in recording thrust performance, and 
the manufacturers state that an accuracy better 
than one-tenth of 1 per cent can be obtained at 
full load. 

Fuel System and Control Room.—The main 
storage tanks are sunk in a pit outside the test 
house buildings, each tank holding 12,000 gallons. 
Fuel is pumped to each plant by centrifugal 
pumps, driven by flameproof motors, and similar 
unloading pumps are also provided. The pump- 
ing system incorporates tank contents gauges, 
filters, recording flow meters and de-aerators. 
Each test plant embodies.a brick fuel cubicle, 
in which a number of very accurate and instant- 
aneous fuel flow meters are installed. Mercury 


pr sbnrapcigene's Ongrdhe papersin AS of steamer 


gauges are provided, and an e! operated 


667 


magnetic stop valve is fitted. The control panel 
is made of folded and welded steel plate of sub- 
stantial thickness. Apart from the two engine 
control levers, it is fitted with the customary 
instruments and equipment for starting and 
stopping procedure. Where the piping or 
cabling of these passes through the wall into the 
engine-room they are packed with sound- 
insulating material in a wall box. A steel plate 
manifold is fitted on the engine cradle to form a 
neat and convenient station from which the 
permanent piping, &c., can be coupled up to the 
engine to be tested. 

From the control room all operations and 
tests are carried out, during which no personnel 
are in the engine-room unless with special 
permission. A large double glass window allows 
observation of the engine. 

A comprehensive system of fans and ducting 
have been installed to ensure constant removal 
of all fumes from the engine and control rooms, 
pump house and battery room. Extract fans 
with flameproof motors enable air to be con- 
tinuously sucked through the fuel cubicles, this 
air being warmed to 70 deg. Fah. by heaters. 
There is also a piping system to distribute CO, 
to strategic points, and pull handles and auto- 
matic change-over switches interlocked with the 
gas pipework are arranged to shut off the fuel 
supply, switch off the fan motor(s) of the ventilat- 
ing plant, and sound an alarm. 

To provide means of testing the engine 
auxiliary take-off drive, two small dynamometers 
are fitted to each engine cradle, one on each side. 

Sound-proofing was installed by Cementation 
(Muffelite), Ltd., using an exhaust gas di r 
developed by the Bristol Aeroplane Company. 
The exhaust gases leaving the jet pipe are led 
into the inlet of a large steel diffuser, in which is 
entrained also a considerable volume of cool air 
to reduce the gas temperature. At the end of the 
diffuser a large “ basket” spreader is fitted to 
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Fig. 5—Suspension Assembly 


break up the gas stream and to spread it out over 
as much as possible of the area of the final pass- 
age, from which it emerges to atmosphere. In 
this final outlet passage the mingled gas and air 
passes through sound-absorbing “* splitters.” 

The roof and walls of the exhaust chamber are 
lined with felted mineral wool, held in position 
by corrugated aluminium sheeting. 

In the case of the Heenan plants for the Rolls- 
Royce and Napier companies, a different form 
of sound-proofing is specified, this being 
supplied by Horace W. Cullum and Co., Ltd. 
Instead of passing through a diffuser and thence 
through vertical “ splitters,” the exhaust gases 
flow directly into a “* detuner ” in which they are 
gradually expanded. Their general construction 
is, however, substantially identical. 
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YORK SIGNALBOX IN OPERATION 


Few signalling installations anywhere in 
the world have attracted more attention 
recently among engineers, among railway 
operating men and among the general 
public than that at York. The very size of 
the control panel, the extent of the area 
covered, and the complexity of the traffic 
rendered the whole scheme exceptional 
from the outset ; but, once the technical 
descriptions had been published and the 
glowing “features” in the popular press 
and on the radio had come and gone, those 
concerned with railway operation, not only 
in this country but in many parts of the 
world, looked keenly to York to see if this 
very bold venture would ultimately fulfil 
expectations. That there was a marked 
improvement in running of passenger and 
through freight trains was obvious from the 
first, though such an improvement would be 
difficult to express quantitatively ; but on 
January 13, 1953, Mr. H. M. Lattimer, 
District Operating Superintendent, North- 
Eastern Region, York, presented a paper 
to the York Railway Lecture and Debating 
Society in which he discussed some aspects 
of the signalbox from the operating point of 
view and gave some results of the first 
year’s working. Though it did not deal with 
the engineering aspects of the installation 
as a whole, Mr. Lattimer’s paper was of 
exceptional interest as showing how modern 
railway signalling technique can be used to 
provide the most efficient traffic control 
that can yet be imagined, while at the same 
time providing the safety in movement 
that is now taken almost for granted where 
full power signalling and .track circuiting is 
installed. Mr. Lattimer quoted the remark 
of a senior ex-district officer who exclaimed 
on first entering the box: “‘ Why, it’s not a 
signalbox, it’s a control!” From the 
viewpoint of signal engineering York is 
really no more than a very much enlarged 
edition of the earlier route-relay interlocking 
plants at Hull Paragon Station, and at 
Northallerton. The principle of extending 


the area under the control of one signal- 
box so as to secure better co-ordination of 
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traffic, is expanded to cover no less than 
33 track-miles, with 300 signals and 335 
point mechanisms. In so doing, however, 
certain. operating practices were involved, 
which Mr. Lattimer describes as quite 
novel. 

Foremost among these practices is the 
remote control of the entrance and outlet 
of one of the six “ special class’ motive 
power depots in the country. As Mr. 
Lattimer said: ‘“ Under normal manual 
signalling methods the entrance and exit to a 
large locomotive depot is regarded as a 
responsibility second to none. The custo- 
mary technique is full of hand signals from 
signalmen to drivers and two-way conversa- 

.tions—both co-operative and perverse— 
between drivers and signalmen.” All this 
has now been replaced, along with the old 
semaphore signals, and the mechanical 
interlocking frames ; but in another respect 
also York has a notable operating feature. 
Each section of the control panel has its 
own signalman, working under the general 
direction of a traffic regulator ; in addition 
to the four “ panel signalmen” there is a 
“ desk signalman,” dealing exclusively with 
telephone messages and with the recording 
of delays. Nowhere in this country, we 
should imagine, is there a greater accumula- 
tion of junctions and a more diverse selection 
of movements, passenger and freight, shunt- 
ing and light engine, under one control than 
at York, and with an average, during the 
winter months, of 2150 train movements 
in every twenty-four hours, the keeping of a 
train register of the ordinary kind would 
have been a gargantuan task, and one that, 
under the improved operating conditions 
expected, would have been largely super- 
fluous. Yet, in the absence of a train register, 
it was considered essential for delays to be 
recorded and so, Mr. Lattimer said: ‘‘ The 
assistance provided for the traffic regulator, 
in his exceptional responsibilities, had to 
be an adult signalman, who had to have 
sufficient experience to log delays as they 
occur from reading the line diagram.” The 
operating team in the York signalbox, 
thus consisting of the regulator, one desk 
signalman and four panel signalmen, has 
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proved most effective in service. At Yor 
the central signalbox control coincides With 
centralised station control and the assistan, 
station master, in charge of all platform 
operations, is fortunate enough to haye 
every train movement currently under his 
eye, by means of the illuminated trac, 
diagram. Liaison with the regulator is thy; 
very close and complete. 

In the later stages of his paper Mr. | atime; 
went some way towards answering the ineyit. 
able question: ‘Was York wo:th the 
candle ?” “ To attempt any sort of a:swer,” 
he continued, “is to get into deep water.” 
But despite his natural caution, his cop. 
cluding statistics seem to us highly signif. 
cant, from the operating point o! view. 
The York district is an area that extends from 
the city itself, with its extensive mar: halling 
yards, to Doncaster, to Scarborough, to 
Northallerton—to mention a few of the 
further points—and in 1950 it was stated 
that 75 per cent of the freight train delays 
in the district occurred at York itself 
Between 1950 and 1952, however, the freight 
train speed in the district increased by 16 
per cent and the freight train hours decreased 
by 20 per cent. An official report stated 
that York was no longer a_ bottleneck. 
Even amid the winter fogs, which so beset 
the district, it has been found possible to 
despatch freight trains southbound from 
York at more frequent intervals than the 
manual block sections on the lines to Selby 
and Church Fenton could handle them. 
Although Mr. Lattimer did no more than 
hint at the financial economies that are 
resulting from such improved working, it 
is clear that a reduction of 20 per cent in 
the number of freight train hours in a dis- 
trict handling such a volume of traffic as 
that passing through York must be causing 
favourable repercussions in many aspects of 


operating, in better working of train crews, . 


in much increased locomotive mileages per 
day, and in financial savings that may well 
approach the realms of really big money. 


DOCKYARD MANAGEMENT 


For a number of years Labour members 
representing the home port towns have 
criticised the existing structure of manage- 
ment and personnel management policy in 
the Royal Dockyards, and it is thus of much 
interest and value to have had these criticisms 
ventilated and discussed, for the first time, in 
a recent debate in the House of Commons. 
The debate was initiated by a private member, 
who moved an amendment to the Navy 
Estimates regretting that the Admiralty had 
rejected certain important recommendations 
in the report of a Select Committee of the 
House, presented almost two years ago, on 
the management of the dockyards. In its 
report the Select Committee referred to the 
majority report of the Hilton Committee, 
which sat in 1927 and expressed the view that 
naval officers could not be expected to possess 
the knowledge of industrial and commercial 
management essential for the effective control 
of dockyards. The Select Comimittee,.on the 
other hand, felt that it was an advantage 
for officers serving in the dockyards to have 
an intimate knowledge of the Fleet and of 
naval practice, but considered that the 
Admiralty did not attach sufficient import- 
ance to the qualities required for managing 
large industrial establishments. Its report 
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also emphasised that, in addition to being 
responsible for an industrial establishment 
employing up to 14,090 men, the Admiral 
Superintendent of a home port dockyard 
spent 2 quarter of his time in his duties as 
Deputy Commander-in-Chief and that both 
he and the managers of departments held 
their ollices for much too short a time. The 
Committee therefore recommended that there 
should be appointed in each yard a general 
manager and a personnel officer directly 
responsible to him; that departmental 
managers and deputy managers in a home 
dockyard should hold their appointment for a 
period of from five to seven years ; and that 
naval engineer and electrical officers should, 
at about the age of thirty-five, be given the 
opportunity to choose dockyard service and 
remain in it. 

The Admiralty rejected. out of hand the 
appointment of a personnel officer in each 
dockyard on the ground that he could not 
know enough of the technical work in each 
individual department. Their Lordships 
have under consideration, however, to replace 
the engineer officer who assists the Director 
of Dockyards as personnel officer by a 
civilian recruited from private industry. 
Deputy managers who now act as personnel 
officers for their department in each dock- 
yard will also be given specialised training. 
As for the main recommendation of a 
general manager, the Admiralty has agreed, 
as an experiment, to appoint in one dockyard 
only, a naval or civilian officer with dockyard 
experience, as Deputy-Superintendent (Indus- 
trial), who will co-ordinate requirements for 
yard development and industrial and labour 
staff, and, in consultation with the depart- 
mental managers, prepare the annual sketch 
estimates of the yard. The chairman and 
other members of the Select Committee 
expressed keen disappointment that the 
Admiralty had dealt so inadequately with 
their recommendations, which were directed 
towards improving the management structure 
at the top and breaking down the autonomy 
of the professional departments in the dock- 
yards. On the other hand, it is admitted on 
all sides that the work of the dockyards 
since the war has been efficient and it is at 
least understandable that the Admiralty 
should hesitate before being committed to far- 
reaching innovations of this kind. The 
Royal Dockyards are not shipbuilding yards, 
but in serving the fleet perform work of all 
kinds. They are, in fact, an agglomeration 
of different branches and trades, unique in 
structure and quite unlike anything else in 
civilian industry. Much will depend on the 
judgment, tact and personality of the officer 
proposed for the appointment of Deputy- 
Superintendent (Industrial). This officer will 
be deputy to the Admiral Superintendent and 
will thus have a high status. If he makes a 
success of the job, his appointment may well 
be the thin end of the wedge leading ulti- 
mately to the appointment of a general 
manager in each yard, or, in any event, result 
in eliminating the main grounds of criticism 
of the existing management structure, which, 
it is alleged, leads to insufficient attention to 
personnel and welfare problems and uneco- 
nomic production. 

In our view, the essential requirements are 
continuity of service and attractive careers 
for all who are employed in the dockyards. 
The problem is, indeed, closely bound up 





THE ENGINEER 





with the proposal that the Royal Corps of 
Naval Constructors should be increased in 
numbers to permit of members of the Corps 
spending more time at sea and being given 
the rank and status of naval officers. The 
managers of all the three production depart- 
ments in the dockyard—constructive, en- 
gineering and electrical—would then be 
senior naval officers with experience and 
knowledge of naval practice and naval 
requirements. They should be of the rank 
of Rear-Admiral, with correspondingly high 
ranks for their deputy managers and senior 
supervisory staff. Dockyard service would 
thus provide an attractive career and sufli- 
cient inducement would be offered to many 
technical naval officers of the age of thirty- 
five to remain permanently in the dockyard 
service, as recommended by the Select Com- 
mittee. Moreover, their training and expe- 
rience would better fit them for such posts 
as Deputy-Superintendent (Industrial), or 
general manager if this post is ultimately 
agreed to by the Admiralty. Nor is there any 
reason why, if they show marked qualities of 
leadership and personality, they should not 
be made Superintendents of dockyards other 
than a home port dockyard, where the purely 
naval and executive side of their duties would 
be of less importance. Equally important, 
an attractive career, continuity of service and 
the prospect of spending the latter part of 
their service permanently in a dockyard as 
naval officers might well induce more appren- 
tices to enter the technical branches of the 
Navy and thus give some return to the 
Government for the money spent on teaching 
these youngsters in dockyard schools. Under 
existing conditions, with little opportunity 
for advancement in a dockyard, the vast 
majority of apprentices go to private industry 
or to other jobs outside, after they have com- 
pleted their National Service. 





Letters to the Editor 


en a ang or 


LIBRARY SERVICE FOR INDUSTRY 


Smr,—Mr. Farradane’s letter in your issue of 
April 10th draws out once again this failure 
amongst librarians and information officers to 
understand each other. Each probably makes 
extravagant claims for himself without necessarily 
examining carefully the case of the other. 

The Council of the Library Association has, 
in a recent report, stated that librarianship 
“ consists of the selection, accession, organisation 
and exploitation of all forms of recorded thought. 
According to the type of library so will there be a 
change of emphasis on the various functions ; 
but they are interdependent functions and the 
one cannot exist without the other.” The 
librarian is, in short, a person who looks at 
books and other forms of record in a special way. 
He does not arise until the record has been made ; 
but because so much is recorded he has to step in 
to make it coherent. He is part of the process 
of specialisation. In this he resembles others. 
The auditor to any firm must understand some- 
thing of the work done, although he need not be 
able to do it. The architect plans a building 
without necessarily being able to lay the bricks, 
wipe a joint or plaster a wall. The barrister will 
handle a complicated brief on electricity charges 
without being able to design a power station. 
The point is that each has a function to perform 
in relation to the same material which involves 
understanding the material in a special way. 
But each receives his own special training for the 
purpose. 
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The claim made for the qualified librarian is 
that he has this special training. It does not 
follow that the same person will be equally good 
in any kind of library, any more than it follows 
that the lawyer will be able to handle divorce, 
murder, financial intrigue or international law 
with equal facility. There is, indeed, a form of 
added specialisation in most professions which 
may be called experience built on a basis of right 
disciplines, the process by which the job creates 
the man and the man the job. But there must be 
a starting point at which the person to be trained 
is faced in the right direction. 

It may be that a similar claim can be made for 
the information officer ; if so, it needs demonstra- 
tion. Mr. Farradane is in danger of doing what 
the librarian avoids ; that is, claiming another’s 
function as his own. If, as he suggests, the 
information officer is a member of a research 
team, then, of course, he should be trained as 
such. But this will not make him, or any other 
member of the team, a librarian. 

Mr. Farradane states that “‘ the information 
officer is rapidly growing away from the librarian 
to become a member of a new profession, with 
further interests in such expanding fields as 
technical liaison, public relations, publicity, &c.”’ 
This is a big claim, and suggests that if the 
information officer is growing away from the 
librarian, it is to graft himself on other plants 
which have already produced their own dis- 
tinctive blossoms and fruit. 

F. G. B. HUTCHINGS 
Chairman of the Council 
The Library Association, 
London, W.C.1, April 22nd. 


Sir,—Mr. H. K. Skyring’s contribution to the 
discussion on a library service for industry, in 
your issue of April 24th, reveals further illuminat- 
ing aspects of the subject. Some of his observa- 
tions are admittedly most relevant, but I think 
he is not quite accurate in stating that it is a 
matter of one party seeking to justify its superi- 
ority over the other. This is a superficial judg- 
ment. What Mr. Skyring describes as expressions 
of mere superiority are really references to 
distinctive but related functions. If a certain 
emotional atmosphere surrounds the declaration 
of such views, that does not necessarily detract 
from their validity. 

I do not consider Mr. Skyring is correct in 
stating that the librarian is the more recent 
member of the industrial team. The term 
“ librarian ” is a generic one and has been used 
to cover almost every branch of information 
research where printed matter was being handled. 
It is only recently, coincident with the general 
trend of specialisation in industry, that the 
pattern of the information function has begun 
to assume a more exact formulation. It is because 
of this incompleteness and lack of precise 
definition hitherto that so much disputation has 
ensued. 

In actual practice individuals designated 
librarians may, and often do, perform the func- 
tion of information officers in industry, but the 
title is in that case a misnomer, being a legacy 
of an earlier period of industrial development. 
It is to establish the appropriate title and training 
and to obtain the proper status for the informa- 
tion officer that the latter has become a little 
more vocal during recent months. Suffice it to 
say that no question of superiority is intended 
or implied ; it is simply one further instance of 
a declaration of independence, a not altogether 
unusual phenomenon in this modern era of 
progressive development. 

S. C, McKENZIE. 

Rugby, April 27th. 





InstiITUTE OF FugLt.—The Institute of Fuel has 
announced the election of Dr. W. Idris Jones, Director 
General of Research to the National Coal Board, as 
president for the 1953-54 session. He will succeed the 
retiring president, Dr. G. E. Foxwell, in October next. 
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Boron in Steel 


THE IRON AND STEEL INSTITUTE 
No. I 


SPECIAL meeting on “ Boron in Steel,” 
which was to have been held on 
February 18th, took place on Wednesday, 
April 29th, at the offices of the Iron and 
Steel Institute. The meeting was arranged 
by the Institute at the suggestion of the 
Ministry of Supply, acting in conjunction 
with the Organisation for European Economic 
Co-operation. 
At the morning session, the following paper 
by Mr. L. J. Rohl (United States Steel Com- 
pany) was presented :— 


THE MANUFACTURE AND USE OF BORON 
STEELS IN THE UNITED STATES 
By L. J. Row 

The development of the manufacture and use of 
boron steels in the United States is merely another 
step in the trend towards better utilisation of available 
alloying elements. While there are some peculiarities 
associated with the manufacture of boron steels, 
they can be made with only minor adjustments in 
steelmaking practice. When boron steels are 
properly applied, a very small quantity of boron can 
replace sizeable quantities of critical alloys. 


DISCUSSION 


Mr. Rohl (after reading his paper) : I asked 
some of our people to say, on the basis of 
the experience which they have had over a 
period of time, to what extent the boron 
ranges which they use would replace other 
elements. You may be interested in this 
information, which, while it may be subject 
to some variation, will give some conception 
of the extent to which the boron addition 
can replace other elements, on the basis of 
physical properties. Taking a 0-20 per cent 
carbon steel with 0-75 per cent manganese, 
the boron addition would be the equivalent 
of 85 points of manganese ; in other words, 
a steel with 1-6 per cent manganese could 
be replaced by 0-75 per cent manganese 
and boron. In the same carbon-manganese 
range the boron would replace 2-40 per cent 
nickel or 0-45 per cent chromium or 0-35 per 
cent molybdenum. With a 0-40 per cent 
carbon steel with 0-75 per cent manganese, 
boron would replace 0-65 per cent man- 
ganese, 1-90 per cent nickel, 0-35 per cent 
chromium, or 0-25 per cent molybdenum. 
With a 0-60 per cent carbon steel with 0-75 
per cent manganese it would replace 0-45 per 
cent manganese, 1-20 per cent nickel, 0-20 
per cent chromium, and 0-15 per cent 
molybdenum. With a 0-80 per cent carbon 
steel with 0-75 per cent manganese it would 
replace 0-15 per cent manganese, 0-40 per 
cent nickel, 0-07 per cent chromium, or 
0-06 per cent molybdenum. As the carbon 
increases the boron will replace less and less 
of these elements manganese, nickel, 
chromium and molybdenum. That gives you 
an idea of what to expect. 

Dr. H. H. Burton (English Steel Cor- 
poration, Ltd.): I was very interested in 
Mr. Rohl’s reference to that zone within 
which boron behaves satisfactorily, and in 
particular that upper zone where the addition 
of 0-007 per cent or more of boron produces 
hot shortness. I should like to ask him 
whether much work has been done on boron 
steels in the cast condition, and, if so, is it 
established what form of breakdown occurs 
when the steel exhibits this hot shortness, 
and is it intergranular ? Another question 
is what degree of uniformity in a particular 
cast from the first to the last ingot is 
expected ? We know that in many fine-grain 
steels, however well we may make them, we 





often get mixed grain sizes. In making 
boron steels, do we get mixed harden- 
abilities ? Another question which seems to 
me to be very important in the large-scale 
manufacture of boron steels is the result of 
melting boron steels from boron-bearing 
scrap. Is there any cumulative effect, and 
has that to be allowed for in making boron 
additions ? If the effect is at all cumulative, 
a point might be reached where we would get 
hot shortness without suspecting it. 

Mr. Rohl: On the question of whether 
or not the steel breaks up intergranularly, I 
do not think that we have very much first- 
hand knowledge. Probably our laboratories 
have looked at some of them, but I cannot 
give a definite answer. It has been our 
experience that we do have very good 
uniformity. It has not been our experience 
that we get any boron recovery from the 
scrap. 

Dr. L. Reeve (Appleby-Frodingham Steel 
Company) : The particular interest which we 
in the United Steel Companies have had in 
boron steels has been very largely, though 
not entirely, in a structural molybdenum- 
boron steel which is used in the as-rolled or 
normalised condition, not fully quenched 
and tempered. Our method of making 
these boron steels—and we have made a 
substantial tonnage—is directed entirely to 
obtaining the best properties of the finished 
steel essentially in the as-rolled condition, 
so that many of the observations which I 
shall make, although they may be of interest 
in the light of Mr. Rohl’s paper, do not 
necessarily apply to steels of the fully 
quenched and tempered type. Before going 
further, however, I should like to ask a 
question. Mr. Rohl has mentioned the 
boron ranges which he uses in making these 
steels, but has not specified whether he is 
speaking of soluble or insoluble boron. 
My reason for asking that question is this. 
We have made these boron steels using both 
the simple deoxidisers and the complex 
deoxidisers, and there is a difference in 
that on the whole the complex deoxidisers 
tend to give, if the steel has been correctly 
made, almost no boron in the so-called 
insoluble form ; it is almost all present as 
soluble boron. When we use the simple 
deoxidisers, which by and large we prefer 
for the boron steels in the as-rolled con- 
dition, the recovery of soluble boron is 
not so high; there is a good deal more 
insoluble boron and, so far as we can see, 
the insoluble boron seems to play no part 
whatever in the final properties of the finished 
steel. Does Mr. Rohl use more of the com- 
plex deoxidisers than of the simple ones, 
and has he any further information on this 
question of the amount of boron that is in 
the soluble form ? 

Turning to my particular interest and to 
the particular method of manufacture which 
we adopt for making these steels, there are a 
number of points of major difference which 
are worth mentioning in the light of some 
of Mr. Rohl’s remarks. I notice, for example, 
that his normal practice is to block the 
heat in the final stages and tap twenty minutes 
later. Under the conditions at our Appleby- 
Frodingham works, where we work 2 highly 
phosphoric charge with a high phosphorus 
slag, we cannot block the bath at all and 
have to tap in the fully oxidised condition, 
and the question of the degree of oxidation 
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of the bath before tapping is of some ‘mpor. 
tance. We add all our deoxidisers ang 
additions in general to the ladle. I fo!loweg 
his slides with considerable interest, however 
because the general procedure which he 
describes is obviously based on the same 
background idea, which is to put ill the 
major deoxidisers in before adding the boron, 
We do exactly the same. We star: with 
ferro-silicon and add our aluminium fairly 
early, and add our ferro-manganese or silico. 
manganese ; and then at the very la‘, but 
before the ladle is two-thirds full, we add 
the boron, usually as ferro-boron. ‘Inder 
those conditions we have followed this 
question of the variation of the heat from 
beginning to end of the cast by taking a 
series of pit samples for every indi-idual 
ingot and the difference, so far as we are 
concerned, between the first and the last 
ingot is within the experimental error of the 
boron determination, which is admittedly 
quite high. One difficulty is cut out in our 
practice, because we have normally no slag 
coming from our tilting furnaces. 

Mr. Rohl: In speaking of boron | had 
in mind the soluble boron, which is the 
basis on which our determinations are made, 
Whether or not the complex form is used 
will vary with different companies and is 
largely related to economy. 

Mr. M. A. Kohn (French Iron and Steel 
Research Institute) : As early as 1947, some 
French metallurgists were interested in these 
new steels, and at that time some casts were 
melted in high-frequency furnaces ; two 
industrial casts were also produced in a 
10-ton basic electric arc furnace. One was a 
plain carbon steel and the other a low-alloy 
steel. Boron was incorporated as ferro- 
boron after deoxidation with aluminium. 
The effect of boron on the hardenability of 
the steels was evident, but its action was 
effective only when the boron addition was 
three times higher than the maximum content 
claimed by the American workers. The 
determination of the boron content by 
Rudoph and Flikinger’s method showed 
that a large part of boron had been fixed 
in a form insoluble in sulphuric acid ; this 
insoluble boron seemed to be a boron nitride. 
These results led us to think that nitrogen 
present in the steel might fix the boron in an 
ineffective form, and that more than 0-001 
per cent boron soluble in sulphuric acid was 
necessary to have some effect on the pro- 
perties of the metal, as Dr. Reeve has said. 
This troublesome action of nitrogen was 
clearly supported by Mr. Speight’s work, 
presented at a meeting of the Iron and Steel 
Institute three years ago. The purpose of 
these first researches was to make more 
precise the effect of boron upon the general 
properties of steels. Further investigations 
were carried out in France in order correctly 
to manufacture boron steels and compare 
them to higher alloy steels. There does not 
seem to be any difficulty in the manufacture 
of correct boron steels, even by the electric 
furnace, provided that the oxygen and 
nitrogen present in the melted steel are fixed 
as stable compounds by convenient elements. 
This result supports our previous experiments 
and is in good accord with all the information 
given by English and American workers. 

Mr. Rohl: Mr. Kohn has confirmed our 
own experience, that the form in which you 
have the boron determines to a large extent 
the effectiveness of it in the hardenability 
characteristics. It is necessary thoroughly 
to tie up the nitrogen and the oxygen. That 
is one of the things that we learned after some 
rather sad experiences. 

Mr. G. E. Speight (United Steel Com- 
panies, Ltd.) : Mr. Rohl said that with the 
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imple a!loys he would add about 0-0044 per 

cent boron, but with the complex he would 
add about 0-0012 per cent. That seems 
curious, because presumably it is necessary 
io have a certain minimum amount of boron 
in these steels to get the hardenability. I 
think tat the clue is to be found in the 
fact thai these alloys are very expensive, and, 
gcondly, they are of low boron content, so 
that the mere physical difficulties of adding 
the large amount of alloy which would be 
needed if the aim was to get, say, 0-002 to 
9-003 per cent of boron in the steel would be 
very great. Mr. Rohl mentioned that these 
alloys came into use as complex deoxidants, 
and it was only by accident that it was found 
that they contained boron, and it was ulti- 
mately found that boron had this marked 
effect. If that is so, why do they now, when 
boron is Of more importance, continue to 
yse that type of alloy ? It is fairly simple to 
make many borog steels. Ip making them 
it is necessary to appreciate two facts. The 
first is that boron has a very high affinity 
for oxygen and nitrogen, and the second is 
that the amount of boron which you want 
to add and leave in the steel is, in fact, less 
than the amount of reactive oxygen and 
nitrogen, so that these actions which take 
place on adding boron alloys to the liquid 
steel, and also in the steel as it freezes, will 
be more evident with that small addition of 
boron than with a major addition of silicon 
and manganese. They would occur there, 
but the losses would be so small as not to be 
significant. When you have realised those 
two facts, the making of boron steel becomes 
very easy, but you must, as has been men- 
tioned, take some step to prevent reaction 
with oxygen and with nitrogen. There are 
many ways of doing that, and those of you 
who know something about football pools 
will be able to ring the changes with any 
number of agents and methods which will 
leave you with boron in the right form. 

Mr. G. Mayer (Mond Nickel Company, 
Ltd.) : Like Dr. Burton, I too have wondered 
what the position was with regard to hot 
shortness. In the making and processing 
of small laboratory chill cast ingots we have 
not experienced any special difficulties, but 
with regard to steel works ingots I am 
prompted to raise this question again by the 
fact that during the examination of a sand- 
cast, slowly cooled boron low-alloy steel I 
found an incidental constituent, not definitely 
identified, but which was thought to be the 
iron-boron-carbon eutectic, which is reputed 
to cause hot shortness. I should like to 
emphasise that this steel was treated with 
only 0-003 per cent boron, added as the 
alloy Silcast. I should be interested to learn 
from Mr. Rohl whether, in steel works, ingots 
slowly cooled in the same way such a con- 
stituent has been encountered, and whether 
any difficulties in rolling have been caused 
by its presence. 

Mr..Rohl: In the early work which was 
done at our laboratory Dr. Grange, together 
with others with whom he is associated, 
made many studies of this kind, but I cannot 
define precisely the type of structure which 
we had. We are carrying out studies and 
hope to gain more information. In a paper 
which Grange and Garvey presented the 
efiect of boron was in the grain boundary 
lines, and under those conditions we did 
not seem to encounter trouble until we got 
0-007 per cent, where it is likely that boron 
and other combinations, perhaps nitride and 
things of that kind, may have caused the 
trouble. 

Mr. R. J. Brown (Morris Motors, Ltd.) : 
Mr. Rohl referred to the control of the quality 
of the steel by hardenability, but obviously 
related to composition. In this country we 
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purchase our steels to composition and to 
mechanical properties, and I should like 
some information from Mr. Rohl on the 
relationship between the user and the steel- 
maker in the selection and supply of steel 
on the basis of hardenability, close limit 
composition, or a combination of the two. 
Reference has been made at various times to 
improved heat-treatment techniques and to 
the fact that the lean alloy steels require 
much greater care in heat-treatment. That 
is a point with which we shall all agree, but 
Mr. Rohl mentioned that improvements in 
heat-treatment practice had occurred in the 
U.S.A. since the inception of boron steels. 
I should like some information about the 
lines along which those improvements have 
been made, as according to the literature the 
heat-treatment procedure in the U.S.A. 
seems to have varied very little in, say, the 
last ten or fifteen years. 

Mr. T. W. Whiting (Guest Keen Nettle- 
folds (Midlands), Ltd.): During 1952 
there was an International Materials Con- 
ference, and one-of the things advocated 
was the use of boronised steel for bolts, and 
so the bolt industry in this country set out to 
make some boronised steels, with the help 
of the Brymbo Steel Works, and went further 
than has yet been discussed. We cut out all 
the alloys in the steel except manganese and 
made a cast of steel to the American TS10B37 
specification. With the usual forms of heat- 
treatment, hardening and tempering at 
850 deg. Cent. and tempering at 550 deg. 
Cent. and oil quenching in both cases, we 
got a tensile figure better by 10 tons than 
the normal figure obtained for the same 
material without boron. In other words, 


( To be continued ) 


The Use of Heavy Fuels in Diesel 
Engines 


( Contributed ) 


HE ‘“Colloquy” organised by the 
Congrés International Des Moteurs a 
Combustion Interne drew to Milan a large 
number of engineers from all over the world, 
Belgium, Denmark, France, Germany, Great 
Britain, Holland, Italy, Japan, Spain, Sweden, 
Switzerland, and the United States being 
among the countries represented. As hap- 
pened at Paris in 1951, the meeting resulted 
in a notable exchange of technical information 
as well as in a most friendly international 
gathering of engineers engaged in the design, 
manufacture and use of internal combustion 
engines. There is something highly appro- 
priate in the selection of the Politecnico Di 
Milano as the venue for such a meeting. 
Milan is a very early home of engineering 
science, and we remember that it was here, 
during the last quarter of the fifteenth 
century, that Leonardo da Vinci did a great 
part of the brilliant creative work which has 
established him as an incomparable reformer 
of arts and sciences. 
The proceedings at Milan—which opened 
on April 13th—were devoted entirely to the 


exposition and discussion of “‘ The Use of 


Heavy Fuels in Diesel Engines of High and 


Medium Power,” this large subject being 


divided into three main sections :— 

(I) Consumable Materials and their Treat- 
ments. 

(II) The Construction of Engines for 
Utilising Heavy Fuels. 

(III) Results of Utilisation. 


Twenty-six papers were communicated and 
discussed, the Colloquy continuing for three 
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it took the place of the S.A.E. specification 
4037, and we saved all the molybdenum. 
That is important, because high tensile 
bolts will be required in the 55-65-ton 
tensile range and therefore can be obtained 
without using any alloy at all. There are 
two further points which I wish to raise. 
One is that the whole of the steel industry, 
both in Britain and in America, seems to be 
working towards the use of hardenability 
figures arrived at with the Jominy test-piece. 
The Jominy test-piece, with a diameter of 
ldin, is not much use to the bolt industry. 
Something less than jin diameter is indicated 
and the bolt industry therefore requires 
hardenability figures using test-pieces less 
than gin diameter. Certain British Standards 
recognise a test with a test-piece 3in long 
and 4in diameter, hardened at 850 deg. 
Cent. and oil quenched, which you cut 
through at 4in from the end and do the 
hardness test across there. For small 
sections that is of more practical use, 
and it will show to advantage the boronised 
steels. 

Mr. Rohl: I would not advocate the 
use of boron if it is unnecessary and if your 
sections are small you may be able to meet 
the properties without it. In the really low 
alloy steels there are many instances where 
we have not seen any benefits to be gained 
from boron, and on that score we have not 
used it. In the instance which has been 
given, however, there seem to be very good 
possibilities of gaining all the properties that 
are ‘wanted. 

The chairman thanked all those who had 
contributed to the discussion and the meeting 
then adjourned until the afternoon. 


days, during which the results of a great 
amount of operational experience were pre- 
sented and considered. Meetings of this 
kind are of high value to those who may be 
working on any phase of the problems asso- 
ciated with the use of heavy fuel, so that the 
papers submitted and discussed at Milan 
will not be without their influence on the 
views and practice of engine builders and 
engine users all over the world. 

Not so well recognised as it should be is 
the fact that this subject of heavy fuel oil 
burning goes back to the closing decades of 
the nineteenth century, when such as Etéve, 
Priestman, Akroyd Stuart, Brayton, Sdhnilein, 
Capitaine and Daimler were working on the 
oil engine... Later, when Diesel’s air-blast 
engine relieved the situation by lessening the 
early injection difficulties of the compression- 
ignition engine, a great deal of work was 
carried out in connection with the burning 
of heavy fuel. Even with the very crude cast 
brass direct-injection fuel pumps available 
in 1892, Akroyd Stuart burned vegetable oil 
in his engine, using the vaporiser jacket for 
reducing the viscosity of the oil prior to 
injection. At the same time he adopted the 
ingenious expedient of injecting lighter oil as 
a pilot injection charge, a separate pilot 
injection pump being used. In his patent 
No. 3909 of 1892, Akroyd Stuart states that 
** when a very heavy hydrocarbon oil is used 
for the working of the engine, we prefer to use 
the oil from the oil supply tank instead of 
water, that is, for (a) preventing overheating - 
of the vaporiser ; (6) rendering the very 
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heavy oil less viscous.” At a later date 
(1900) Rudolf Diesel, at the request of the 
French Government, operated a small engine 
on peanut oil. There is thus—to say nothing 
of experiments with fuel derived from tar—a 
rather long history of endeavour directed to 
the successful use of heavy fuel oil in internal 
combustion engines. These endeavours have, 
indeed, been more or less continuous since 
the earliest days of the oil engine, and it 
might be asked why an atmosphere of tech- 
nical novelty should surround recent develop- 
ments in the direction of using boiler quality 
oil in motorships. The answer—as given by 
the writer of one of the papers read at Milan— 
is that circumstances have arisen which 
cause oil companies, shipowners and oil 
engine manufacturers to promote this develop- 
ment. “For the oil industry,” writes this 
author, “ conditions have changed consider- 
ably as compared with pre-war conditions, 
as not only the consumption of petrol, but 
also that of light fuel oils for domestic heating 
and for the number of diesel-engined loco- 
motives, especially in the United States, has 
grown immensely as compared with the con- 
sumption of the heavier fuel oils. This has 
caused a growing availability of boiler oils, 
and besides, it has in some cases initiated a 
certain service so that in many cases supplies 
of fairly uniform qualities of boiler oils in 
some ports may be reckoned with. Further- 
more, the difference in price between marine 
diesel oil and boiler oil has of late years 
changed further in favour of the boiler oil. 
This difference in price has, of course, urged 
the endeavours of the owners and diesel 
engine manufacturers to use boiler oil in the 
diesel engines.” 

Since strong hints as to the position 
attained by present-day research and practice 
are given even by the titles of papers sub- 
mitted to the Milan Colloquy, we may 
expect—nor are we disappointed—the papers 
to contain a great deal of significant matter. 
Very practical is the note struck by Dr. 
Schmidt, of the M.A-N., Augsburg, at the 
commencement of his interesting paper 
entitled “The Technique of Heavy Oil 
Operation.” After mentioning that the price 
difference between normal diesel oil and 
heavy fuel was only one factor in the 
economics of the subject, Dr. Schmidt 
observes that : 

“Stationary plants are mostly supplied 
from one and the same source of fuel . . . and 
it is possible in most cases to secure an equal 
fuel quality by suitable contracts. The plant 
can be adjusted to this particular quality and 
will control the operation after some experi- 
ence. Ships have to bunker at many places 
in the world, so that uniform supply 
cannot be expected and is, besides, nearly 
beyond control. We must bear in mind that 
crude oil is a natural product, the chemical 
and technological characteristics of which 
change from place to place, so that it is often 
very difficult to detect clearly the character- 
istics of the fuel or to demonstrate them by 
certain values of analysis.” 

In describing those characteristics of the 
fuel—and those conditions of operation— 
which give rise to difficulties, Dr. Schmidt 
points, on the one hand, fo the viscosity, ash 
content, sulphur content, coking residues, 
&c., and, on the other hand, to the load con- 
ditions, service and manceuvring, quality of 
personnel, functioning of purifying plant, &c. 
It is only when all these conditions are under- 
stood and assessed that dependable con- 
clusions can be drawn as to the real economics 
of the case. “ There are only two ways,” 
writes Dr. Schmidt, “‘ of meeting the diffi- 
culties of operation : either a sharp limitation 
of the properties of the fuel or an engine 


insensible to the destructive constituents of 





. and four-cycle 
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the fuel. Many details of the last-mentioned 
task have already been solved as far as the 
modern low-speed crosshead diesel engines 
are concerned.” It is to be noted that Dr. 
Schmidt finds “‘ weighty practical reasons ” 
why heavy oil should be used only during the 
voyage, manceuvres to be carried out with 
diesel oil. Any dissentients from this view 
will need to have a very sound background in 
experience before they can rebut the reasons 
set forth by Dr. Schmidt. It is to be noted, 
moreover, that Mr. H. Andresen, of Bur- 
meister and Wain, Copenhagen, in an 
extremely interesting paper entitled “* Some 
Notes and Results Relating to the Use of 
Heavy Fuel Oils in Marine Diesel Engines,” 
recommends the use of diesel oil “* during 
manceuvring and navigation in waters where 
unexpected stoppages of longer duration 
than normal are likely to occur so that the 
risk of stiffening (thickening) of the boiler oil 
in the fuel oil system is avoided. Further, 
some time before long stops diesel oil should 
be switched on to the main as well as the 
auxiliary engines, whereby“the risk of corro- 
sion of the cylinders, piston rings and fuel oil 
systems of the engines is reduced.” In 
another place Mr. Andresen states that the 
“* Burmeister and Wain standard installation 
is arranged in such a way that diesel oil may 
be used and besides it is possible to use boiler 
oil as well in main as in auxiliary engines. 
Should the owners exceptionally meet with a 
particularly poor boiler oil which cannot be 
used even in the slow-running main engines 
without causing too great difficulties, it is 
possible to change over to diesel oil, and the 
boiler oil could be pumped ashore at the 
first opportunity.” Mr. Andresen goes on to 
mention that “auxiliary engines, which 
normally run at relatively high numbers of 
revolutions, will, of course, be more sensitive 
to boiler oils of poor qualities than the main 
engines, and it may therefore in some cases 
be an advantage to use boiler oil in the main 
engines and diesel oil in the auxiliary engines.” 
Users of both marine and stationary engines 
will take note of the following remark by 
Mr. Andresen : “ For boiler oils it is doubtful 
whether it is possible to draw up a specifica- 
tion ensuring satisfactory combustion pro- 
perties as they are dependent, not only on 
analytical data, but to a great extent on the 
origin and the treatment of the oil. But it is 
evident that restricting specifications for 
boiler oils would inevitably involve an 
increase in the price of the oils, whereby the 
only advantage the owner has in using boiler 
oil would be diminished or lost.” 

A paper which throws considerable light 
on the cause of breakdowns on engines using 
heavy fuel oil was that read by Monsieur 
Messiez-Poche (“L’Utilisation du Fuel 
Domestique sur les Moteurs de Navigation 
Interieure Est-Elle Une Cause de Pannes 
Fréquentes et Systematiques ”’”). This highly 
practical collection of statistics is so extremely 
factual that we read with the greater con- 
viction the conclusion reached by the author, 
which is that unexpected incidents (when 
using heavy fuel) are most often due to 
accessories, and in particular to pumps and 
regulators (“Jes incidents fortuits sont plus 
souvent du aux accessoires communs, et en 
particulier aux pompes et régulateurs’”’). 
The experiences set forth by Monsieur 
Messiez-Poche relate to both two-cycle 
engines having various 
cylinder arrangements, differing in types of 
injection, and operating at speeds up to 1000 
r.p.m. Among other papers relating to 
actual research—much of it long protracted— 
were those contributed by Mr. P. Jackson, of 
William Doxford and Sons, Ltd. (“ Operating 
Experiences of Doxford Marine Engines on 
High-Viscosity Fuel Oils”) ; Ing. Giuseppe 
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Fiat 


Stab. Grandi Motori 
(“* L’Usure des Chemises Cylindres dans les 
Moteurs Diesel de Moyens et Granq, 
Alesages avec Speciale Reference a 1’Emploj 


Simonetti, 


des Mazouts Lourds”); Mr. D. 7. Ruys 
Royal Rotterdam Lloyd (“ Some Experience, 
with the Use of Boiler Fuel in Different Types 
of Two-Stroke Engines”); Messicurs w 
Sozonoff and P. Pluys, Compagnie Maritim. 
Belge (“Deux ans D’Exploitation q@y) 
Navire Propulse’ par Trois Moteur: Diege| 
Sulzer & Deux Temps sur Combustible 
Lourd ”) ; Ing. Leone Varriale, Stab:limento 
Meccanico Ansaldo S.A. (“ Resuliats de, 
Essais Faits avec des Moteurs Dies2! poy; 
Auxiliaires de Bord, de Puissance N oyenne 
et Alimentés avec Mazout pour Chand. 
iéres”’); and Dott. Ing. Argeo Fontana 
Cantieri Riuniti dell’ ‘ 
(“ Aspects de L’Emploi D’Huiles Lourdes 
dans les Moteurs Diesel Marins ”’). 

The titles cited convey a, good ide: of the 
ground covered by this impressive Colloquy, 
while the status of the contributors will con. 
firm the value and authority which may be 
attached to the information most gericrously 
made available. When particulars thy 
attested are submitted for discussion by an 
international gathering of engineers we may 
expect the response to be of the highest 
interest and so it was at the Milan meeting. 
Among other indications drawn from the 
discussions was the general feeling that the 
research stage is by no means concluded, 
Further, the extent to which the fuel oil 
purifying plant on board ship is able to con- 
tribute to the digestibility of the fuel remains 
a matter of real interest. It was urged that 
research in regard to the efficiency of separa- 
tion was nearly impossible on board ship due, 
among other things, to the complicated com- 
position of the heavy fuels. There is certainly 
strong inducement to marine engine builders 
to concentrate attention on rendering their 
engines suitable for burning heavy fuel. The 
engine which, in virtue of its design and 
accessory equipment, is most likely to be 
insensitive to the harmful elements in boiler 
quality fuel is certain, one might say, to bea 
very good engine indeed. On the other hand, 
an engine designed and equipped without 
regard to the imperative requirements will 
certainly be in a most unfortunate position 
should it become necessary to burn heavy 
fuel. Such reflections bring us back to the 
proposition set forth by Dr. Schmidt: 
“There are only two ways of meeting the 
difficulties of operation: either a sharp 
limitation of the properties of the fuel or an 
engine insensible to the destructive con- 
stituents of the fuel.” Much light is thrown, 
by the Milan Colloquy, on the procedures 
requisite in restricting engine wear and on the 
modifications in detail without which these 
procedures cannot become effective. Through- 
out the meeting strong emphasis was placed 
on the importance, when burning boiler 
quality fuel, of complete separation between 
the combustion chamber and the crankcase. 
For example, the Fiat Company has always 
used crosshead construction for engines 
burning boiler fuel, and such engines have 
invariably been of two-cycle type. They do 
not burn boiler fuel in small trunk-piston 
four-stroke engines. 

The extremely interesting paper by Mr. 
Ruys, of the Royal Rotterdam Lloyd, con- 
tains particulars of experiences derived from 
seven motor vessels employed on_long- 
voyage service. The engines included 
single-acting two-stroke and double-acting 
two-stroke, the single-acting two-stroke 
engines being by three different engine 
builders. Mr. Ruys sets forth analytical 
particulars relating to as many as ten different 
boiler fuels bunkered in sundry ports. 





Adriatico Tries: 



















May 8, 1953 





Experience with the various motor vessels 
and the respective fuels resulted in a decision 
not to <ccept fuel with viscosity in excess of 
1500 seconds Redwood. “If,” writes Mr. 
Ruys, * 4 fuel with this viscosity is not avail- 
able and cannot be made by mixing boiler 
fuel with a thinner fuel, diesel fuel must be 
taken.” It is interesting to compare the pro- 
cedure of Mr. Ruys with that adopted by 
Messrs. Wieberdink and Hootsen, of the 
Koninklijke Machinefabriek Gebr. Stork and 
Co. N.V. Mr. Ruys selected, for his first 
tests, the engines which had “the best 
separation between the cylinder and the 
crankcase.”  Wieberdink and Hootsen 
(“Tests with Stork Hesselman Two-Stroke 
Engines Running on Heavy Fuel”) chose 
“a double-acting two-stroke engine, being 
the engine type that presents most difficulties 
in the use of heavy fuel.” Their first serious 
tests will, however, be carried out on board 
ships with single-acting two-stroke machinery. 
The tests made by Wieberdink and Hootsen 
on burning heavy fuel in four-stroke trunk- 
piston auxiliary engines were not continued. 
It was found that while the combustion did 
not present any difficulty, the trunk-piston 
construction exposed the crankcase lubrica- 
ing oil to rapid contamination with combus- 
tion products. ‘ After a very short period 
the percentage of acid had already doubled. 
For this reason the tests with the trunk-piston 
engine type have for the present been 
stopped.”” In connection with the question 
of the use of boiler fuel in medium and small- 
size engines, it is interesting to note—from 
the paper contributed by Dr. Karl Zinner— 
that the experience of the M.A-N. has led 
this firm to adopt the pre-chamber process 
when heavy fuel oil is used in trunk-piston 
engines having a cylinder diameter of less 
than 400mm. “If,” writes Dr. Zinner, 
“conditions are such that satisfactory hand- 
ling of the engines is warranted, and if an oil 
not exactly the heaviest of heavy oils is used, 
satisfactory results will also be obtained with 
pre-chamber engines with a piston diameter 
of 220mm.” The same writer affirms that on 
such engines “ the so-called Super-HD (lubri- 
cating) oils are in a position not incon- 
siderably to reduce wear.” . Water-cooled 
injection valves are used. 

A paper by G. M. Christie and C. L. 
Bailey (“ Limitations of Boiler Fuel for 
Diesels as Indicated by Service and Research 
Experience’) contains some very good hints, 
among which we note the following : 
“ Doubts have been expressed about the need 
for removal of solid contaminants as small as 
10 microns, the view being that particles of 
such a magnitude are unable to contribute to 
abrasive wear in the cylinder. The fallacy of 
this argument has been shown by the work of 
a well-known fuel injection equipment manu- 
facturer, who has shown that particles far 
below the nominal clearance of the rubbing 
surfaces have in fact caused serious wear.” 
Alluding to main marine propulsion engines, 
Messrs. Christie and Bailey remark that 
“certain of the established four-stroke 
designs and several two-stroke designs have 
incorporated a diaphragm plate at the lower 
end of the cylinder which separates the 
cylinder from the crankcase.”’ It might seem 
that even when burning distillate fuel oil, 
there are strong inducements to provide com- 
plete separation between the cylinder and the 
crankease so that muck from the combustion 
chamber is effectually prevented from collect- 
ing in the crankcase. Messrs. Christie and 
Bailey state, indeed, that analysis of the 
deposit taken from the diaphragm plate of a 
four-cycle engine probe 4 the following : 


oil, 50 per cent wt.; carbonaceous matter, 
45 per cent wt.; ash, 5 per cent wt, the ash 
The 


composition being 80 per cent iron. 
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authors may well comment that “ In trunk- 
piston engines contamination by solid pro- 
ducts of combustion can lead to serious 
difficulty.” We are not surprised to read the 
further report by Messrs. Christie and Bailey 
that “in the smaller engines having pistons 
which are not separately oil cooled, running 
time on heavy fuel is frequently limited by 
loss of performance due to ring sticking. 
The severity of piston deposits and the inci- 
dence of ring sticking will increase rapidly 
with increase of top ring groove temperature 
in excess of 200 deg. Cent. The use of heavy 
duty lubricating oil will permit a somewhat 
higher top ring groove temperature, but it may 
be necessary in some instances to improve 
piston cooling.”’ Engine users contemplating 
a change to heavy fuel should note that in the 
opinion of Messrs. Christie and Bailey it is 
“essential that lubricating oil centrifugal 
purifying equipment be kept working effi- 
ciently to prevent any build-up in the con- 
taminant level.”” They will also read that 
“Not only is it important to keep the 
centrifuges working efficiently, but water 
washing ofthe lubricating oil immediately 
before centrifuging is required to keep down 
the mineral acidity of the body of the oil.” 
As for the heavy fuel oil, this must, of course, 
be centrifuged to remove water and solid 
matter, “‘ but the addition of the more effi- 
cient clarifier for solids removal has resulted 
in substantial reduction in the solid con- 
taminants and ash-forming constituents of 
fuel oils.” 

We applaud the fidelity with which such 
researchers endeavour to reveal the blunt 
truth, but a user of medium-size or small 
engines, reading Messrs. Christie and Bailey’s 
paper, may be pardoned for wondering who 
is going to look after the centrifuging and 
water washing of the lubricating oil and the 
heating, centrifuging and clarification of the 
fuel oil. All this equipment must also be 
paid for. There seems, indeed, much justifica- 
tion for the remark which closes the con- 
clusions reached by the author of another 
paper : “ Ce premier résultat nous entraine a 
approfondir ultérieurement le probléme et a 
en perfectionner les solutions.” Surely these 
problems must be solved by oil suppliers and 
engine manufacturers and not passed on to 
engine users, whose time is usually so in- 
tensively occupied in operating and main- 
taining plant as to afford no margin whatever 
for engine research. That is why we con- 
gratulate contributors to the Milan Colloquy 
on the frankness which in general charac- 
terises their papers and on the light which 
they bring to bear on one of the major 
problems now confronting users of oil 
engines. Moréover, we venture to suggest 
that the reciprocating oil engine is now 
standing at its apogee. Behind it—to say 
nothing of the steam turbine —is the 
gas turbine, now emerging into its adult 
phase. The persistence of the piston Oil 
engine as a prime mover must be strongly 
influenced by its overall running cost, which 
includes a maintenance component which has 
never been conspicuously low. There is a 
strong objection to degrading the quality of 
the fuel if by so doing the overall cost of 
engine maintenance will be further increased, 
though the argument is, of course, that the 
cost of higher maintenance and of providing 
the requisite accessories is amply covered 
by the price differential. The price differ- 
ential, however, may not justify the use of 
boiler quality oil if there is involved, on the 
engine-room personnel, an excessive amount 
of labour when the ship is at sea. All addi- 
tions to engine-room-: equipment involve 
additions to engine-room labour, in which 
connection one speaker in the discussion 
pointed out that while cargo liners are at sea 
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for an average of 4500 hours per annum, 
tankers are at sea for an average of from 7000 
to 7500 hours. 

One conclusion to be firmly deduced from 
the Colloquy is that if boiler quality fuel oil 
is to be used in marine propelling engines (or 
indeed on any large engines), such engines 
must be of crosshead type. This is no new 
conception, since main propulsion marine 
oil engines have, from the outset, been 
almost invariably of cross head construction, 
the employment of which—as has been 
shown time and again—can be justified by 
the saving in lubricating oil cost alone. No 
clear ruling as to the use of boiler quality oil 
in quick-revolution trunk-type engines is 
found in the papers read at Milan. Certain 
views are expressed which it is well to note, 
and particularly worth quoting—and remem- 
bering—is a warning by Mr. Andresen that 
“when trunk-piston engines are concerned, 
there may be a risk partly that the lubricating 
oil which is taken up into the cylinders by the 
pistons, under the influence of the often very 
sulphurous combustion products will cause 
lacquer formations and abnormal sludge or 
coke quantities, partly that the lubricating 
oil in the crankcase will be contaminated by 
the combustion products getting past the 
pistons.” It seems to us that users of 
stationary high-speed trunk-piston engines 
studying the papers read at Milan will require 
extremely powerful inducements before they 
contemplate any change over to boiler quality 
oil. 

There is an Italian proverb which tells us 
that “ He who goes slowly goes wisely and he 
who goes wisely goes far.” Certainly the 
“ bugs ” in the boiler fuel problem cannot be 
shot out by the engine builder alone. To 
overcome the difficulties it is imperative that 
there shall be the closest and frankest 
co-operation between the supplier of the fuel 
the engine builder, and the engine user. 
Those who listened to the Milan Colloquy 
may have reached the conclusion that it is 
not so much a question of shooting the bugs 
out of the engine as of shooting them out of 
the oil. In any case it has become most 
urgent—to quote one contributor to the 
Colloquy—that the suppliers of the oil should 
“‘express their opinion on the question of 
special heavy fuel for diesel engines and 
report on the further development of the fuel 
market.” Engine builders and their research 
organisations have already spent vast sums 
in the testing of experimental engines and the 
construction of prototypes. It seems due to 
them that the oil companies should render 
the future of the fuel oil supply as clear as it 
is possible to make it, laying to heart the 
ancient warning that “‘ If the trumpet give an 
uncertain sound, who shall prepare himself 
to the battle ?” 





Short Notice 


Power and the Valley. By H. Billings. Lon- 
don : Rupert Hart-Davis, Ltd., 36, Soho Square, 
W.1. Price 12s. 6d.—Many readers of this 
journal will be familiar with the works and 
achievements of the Tennessee Valley Authority, 
for, on a number of occasions, we have published 
articles about them. This book describes the 
T.V.A.’s work to the less technically minded 
reader, in the form of a story rather than a 
report, relating the lives of inhabitants of the 
Valley to the changes which have taken place 
there in the last twenty years or so. The early 
history of the Valley makes a fascinating back- 
ground to the T.V.A.’s achievements of river 
control and utilisation and agricultural and 
forestry policies, which are all explained more or 
less from first principles, as the story unfolds. 
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An Experimental Air-Cooled Turbine’ 
No. I 
DESIGN AND MANUFACTURE OF THE 
TURBINE 


By J. REEMAN, B.Sc., A.M.I.Mech.E., and 
R. W. A. BUSWELL, B.Sc.+ 

This paper was read in two parts; the first 
dealing with some design aspects of a_ single- 
stage experimental high temperature turbine 
built to enable an experimental investigation to 
be carried out on the air cooling of nozzles and 
blades. The turbine was fitted with blades having a 
large number of cooling passages running the whole 
length. A description was given of the pressed 
powder technique used to introduce the small 
passages in blocks of heat-resisting material from 
which the blades could be machined. Mention was 
made of some of the difficulties encountered in 
manufacture and of the methods of disposal of the 
cooling air. Cooling characteristic of the blades 

were discussed in the second part of the paper. 


One of the chief factors influencing the 
potential performance of gas turbine engines is 
the operating temperature. Theory shows that, 
apart from the simple jet engine, the gains in 
both efficiency and work output to be obtained 
by an increase of 500 deg. Fah. in the maximum 
operating temperature are substantial. How- 
ever, with the uncooled gas turbine the present 
maximum temperatures, approximately 1250 deg. 
Fah. for long-life duties and 1500 deg. Fah. for 
short-term operation, are fixed by the strength 
of the heat-resisting materials available. There- 
fore, unless new materials suitable for high- 
temperature work become available, any increase 
in the working gas temperature must be attained 
without a corresponding increase in the metal 
temperatures of the stressed parts. This necessi- 
tates some form of cooling, and the two main 
types so far suggested have been water cooling 
and air cooling ; both types of cooling have 
been discussed in papers by Brown (1950) and 
Smith. and Pearson (1950). The general con- 
clusions to be drawn from these papers are that 
* The Institution of Mechanical Engi May Ist. Abstract. 
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cooling is feasible and that each type of cooling 
has its own particular merits. More information 
is, however, needed on the test bed performance 
of cooled systems before they can be considered 
seriously in turbine design. 

Preliminary work on the manufacture of the 
Vitallium type of alloy by powder metallurgy 
methods suggested that the introduction of small 
cooling passages in a bar made by pressed 
powder methods presented no great difficulties. 
On this basis a blade with a more advanced 
internal cooling structure, suitable for rig tests 
to determine the effectiveness of air cooling, 
appeared to be practicable. Research on blade 
cooling was being carried out at the National 
Gas Turbine Establishment and, at their request 
and in collaboration with them, work on the 
design of a rig for testing various types of air- 
cooled blade was put in hand. primary 
objective was to provide for suitable rotational 
tests at gas inlet temperatures up to 1200 deg. 
Cent. (2192 deg. Fah.) on the following two types 
of blade :— 

(1) Internally cooled blades with holes running 
the whole length of the blade to carry cooling air 
through the blade. 

(2) Root-cooled blades, where the whole of the 
heat is taken away by the cooling air from the 
root of the blade, the effective heat conductivity 
of the blade being increased by some device such 
as the thermo-siphon effect of a liquid within 
the blade. 

On the development of air-cooled nozzles and 
blades it was agreed that the authors’ firm should 
aim at providing an experimental set of blades 
and nozzles with a large number of cooling 
passages running the whole length of the blade. 
The basic idea then considered for providing the 
cooling passages was quite a simple one. A 
pressed powder compact was to be formed, 
embodying cores of appropriate diameter and 
the holes formed by evaporating the core 
material before the final sintering of the compact. 
Several difficulties were encountered in this 
method of manufacture of which mention will be 
made later. 

The conception of a high-temperature gas 
turbine not only envisages satisfactorily cooled 
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blades and nozzles, but also a suitable combustio, 
system capable of delivering high-temperaty,, 
gases to the turbine. For this rig, lig. 1, ¢,, 
development design and manufactuie of the 
high-temperature combustion chambers wep 
carried out at the National Gas Turbine Estap, 
lishment. 


INITIAL DESIGN CONSIDERATIONS 


No rigid specification was laid down for th. 
design of the turbine other than its ac ptability 
for testing the effectiveness of various forms of 
air cooling. However, to avoid poss: dle over. 
simplification of the cooling problem; in this 
single-stage turbine, it was decided that ‘re degj 
should follow the conventional form of that of , 
multi-stage turbine, where the rotor is mounte; 
between two bearings. This permitted drive 
to be taken from either end of the sha‘t, but jt 
offered no other advantages and only made the 
need for effective exhaust cooling more <ssentia) 
Subsequent test experience showed thai for tes, 
purposes, where accessibility and ease of dis. 
mantling are of particular importance, ap 
arrangement with an overhung disc is probably 
to be preferred. d 

Factors instrumental in fixing the design of the 
turbine were :— 

(1) The throughput should be within the 
capacity of the air supply available in the tes 
cubicle. 

(2) The blade height, aspect ratio, and rim 
speed should not be too remote from conditions 
existing in an uncooled turbine. 

The maximum inlet gas conditions were taken 
as: inlet pressure, 3 atm.; inlet temperature. 
1200 deg. Cent. (2192 deg. Fah.). 

Table I gives a few particulars: of the turbine 
and the design gas flow conditions when cooling 
is neglected. 

In cooling the turbine the design objective was 
to keep all metal temperatures of lightly stressed 
parts to under 900 deg. Cent. (1652 deg. Fah.) 
and of the more heavily stressed parts to under 
600 deg. Cent. (1112 deg. Fah.). Thus, for the 
blades, which present the greatest cooling 
problem, the aim was to cool the root to 600 
deg. Cent. (1112 deg. Fah.) and the tip to 
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Fig. |\—Turbine Test Rig 
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0 dex. Cent. (1652 deg. Fah.) or under. The 

coolins; Of both nozzles and blades had to be 

done vith a minimum wastage of cooling air. 
At the time of the design there was little 

tase 1— Particulars of Turbine and Maximum 
Design Conditions Neglecting the Effects of Cooling 
Air 

3 atm. 


imum inlet gas pressure 


Maximu n inlet gas temperature ... ar . Cent. (2192 
Maximum gas throughput 17 i ee 22: iS oer second 
Pressure ratio across turbine... ... ... ici 
Maximum speedo... sees vee ee ©9000 r.p.m. B 
Mean nozzle efflux angle... ... ... 674 deg. (cos™ ofp) 
Mean blade efflux iiss ame gH. ode = ae (cos o/p) 

blade da dew. ene’ -a08 ; 
Meetion at mean diameter eer 30 per cent (approxi- 

P mately) 

ity of gas from nozzles at mean 
ter coe, gayi “een ohh 4e9 sive t per second 
Velocity of gas relative to bladeinlet ... 645ft per second 
Velocity of gas relative to blade outlet... 1060ft per second 
Total head temperature drop across 
MMIMIIO son, onea:-1'wae, net seen: 290, - ove of aaa (176 deg. 
Maximum horsepower output... ... 1400 
Blade tip diameter... ... ... ... ... 24im 
Blade height ... «0. 0. see eee eee Di 
ea eee i 
Blade surface area per inch blade height 2-5 square inches 
Nozzle chord ... 20. cee wee nee wee in 
Gas bending stress in blade... ... ... “ 0-92 i per square 

inc! 


ook! ales 8 tons per square inch 


trif stress at blade root 
 aerapetnn area per inch of nozzle 


height ...  «.. «+ 
fee tae ee 
reliable published information on the heat 
transfer rate to the surfaces of nozzles and 
blades. The following calculated figures were 
therefore taken as a basis of design for deter- 
mining the cooling requirements. 

For the nozzles and blades the estimated heat 
transfer rates were respectively 0-033 B.Th.U. 
and 0-032 B.Th.U. per square foot per deg. Fah. 
temperature difference. These were for the con- 
ditions given in Table I, where the mean nozzle 
efflux velocity is 1340ft per second, and the mean 
blade efflux velocity 1060ft per second. The 
Reynolds numbers based on chord, efflux velocity 
and gas conditions at outlet from the nozzles and 
blades were 26x 10°, for the nozzles, and 8-8 
x 10* for the blades. 

These estimates of the mean heat transfer 
rates (made on the basis of Reynolds analogy 
between skin friction and heat transfer) were 
taken to be constant along the length of nozzle 
and blade and were used for determining the 
number and form of cooling passages required. 
Tests subsequently made by Smith and Pearson 


4-75 square inches 
99 





Fig. 2—Exhaust End of Turbine 
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(1950) have shown that this initial estimate of the 
heat transfer rate is reasonably correct for the 
nozzles but is probably at least 20 per cent too 
low for the blades. 

On the cooling air flow side the heat transfer 
coefficients were taken to be those for the well- 
known conditions for developed turbulent flow 
inside pipes, such as are given in McAdams 
(1932). The cooling air entering the nozzle and 
blade cooling passages was assumed to have a 
temperature of 200 deg. Cent. (392 deg. Fah.) 
and the aim of the design was to try to obtain 
effective cooling for cooling flows through the 
blades and nozzles, not exceeding 4 per cent of 
the total mass flow through the turbine, that is, 
rare cent for the nozzles and 2 per cent. for the 

a 


DESCRIPTION OF TEsT RIG 


Fig. 2 shows the turbine mounted in its sub- 
assembly. The main turbine structure consists 
of inlet and exhaust cruciform castings which are 
attached to a short cylindrical outer casing. The 
hubs of the castings carry the inlet and exhaust 
bearing housings. The outer casing carries the 
nozzle assembly and a short length of exhaust 
ducting. 

Hot gas from eight separate circular com- 
bustion chambers is fed to the nozzle annulus 
and the transition section from the eight com- 
bustion chambers to the annulus at entry to the 
turbine may be regarded as part of the com- 
bustion system. It is of double-skin construction 
with holes drilled in the inner skin to allow cooling 
air to be fed into the boundary layer over the 
inner skin. The need for considering the com- 
bustion system as extending right up to, and 
possibly including, the first row of nozzles, was 
shown in the later stages of design by the diffi- 
culties experienced in designing a satisfactory 
cooling system for the short length of annulus 
preceding the nozzles. 

The nozzles are fixed, at their outer diameter, 
in a short nozzle ring attached to the central 
outer casing. extension of the nozzle ring 
acts as the stationary shroud over the tips of the 
moving blades. The ends of the nozzles are free 
at the inner diameter and there is a clearance 
between the ends of the nozzles and the inner 
shroud ring to allow the cooling air to spill out 
into the gas stream. 

The inner nozzle shroud ring is attached to a 

: plate carried by the inlet 
cruciform casting; it 
is fitted with a sheet 
liner, and cooling air 
passes between the liner 
and the shroud ring. 
Similar sheet liners are 
fitted over the whole 
annulus preceding the 
nozzle ring and, in 
effect, provide a double 
skin construction with 
hot gas on one side of 
the liners and cooling 
air on the other. 

It was realised at the 
time of the design that 
this method of disposal 
of the nozzle cooling air 
had little to recom- 
mend it. Other forms of 
nozzle shroud were con- 
sidered, with a view to 
eliminating the clearance 
over the nozzle tips 
and spilling the cooling 
air into the main gas 
stream in a manner less 
likely to cause high inter- 
ference losses. The 
other designs then con- 
templated were, how- 
ever, more complicated 
mechanically, and it 
was decided to try the 
simplest form first, to 
see whether experiment 
proved the losses to be 
less than were feared. 

The rotor consists of 
a split disc assembly 
bolted between two 
short, hollow stub shafts. 





675 






The two central discs clamp the blades, and are 
shaped to permit cooling air to be fed from the 
hollow stub shafts to the blade roots. Two cover 
plates are attached to the central discs and the 
spaces between the discs and the cover plates 
provide passages for feeding cooling air across the 
blade roots. This blade root cooling air can be 
ducted to and from these spaces, through the 
hollow arms of the cruciform castings, the duct 
area available through the arms of the castings 
being made sufficiently great to cater for the 
fairly generous amounts of cooling air which 
might be needed for root-cooled blades. 

A problem peculiar to this turbine rig, because 
of the low heat drop across a single stage, was the 
need for cooling the exhaust ducting. The 


TABLE Il—Brief Material Specification 


Cruciform castings . Nickel cast iron 
Nozzle ring H.R. Crown Max. 
Nozzle shroud _.w.’.—... H.R. Crown Max. 
Inner header ... ... ... H.R. Crown Max. 
Discs and cover plates ... Jessop’s G18B 
aa J ’s R20 
| RS a Jessop’s R20 
Liners Nimonic 75 


Nozzles and biades... . |. 
exhaust ducting was therefore made of double- 
skin construction to allow cooling air to be bled 
into the gas stream at intervals along the ducting. 
In addition, provision was also made for cooling 
the exhaust by water spray. 

All parts liable to operate at high temperatures 
were made of heat-resisting alloys, as shown by 
the items given in Table I]. Although it was 
estimated that the rotor cooling would be such 
as to permit the use of ferritic materials for the 
rotor discs, cover plates and stub shafts, 
austenitic materials were used as a precautionary 
measure against accidental overheating. 


( To be continued ) 





Historic Books on Machines 


On Friday last, there was opened at the Science 
Museum, South Kensington, an exhibition of 
historic books on machines. It is the second of a 
series of special exhibitions of historic books 
dealing with science and technology. The 
exhibition traces the development of machines 
from classical times up to the period of the 
industrial revolution. Most of the books con- 
tain illustrations of considerable historical 
interest, and all of them certainly emphasise 
how the talented minds of former days assisted 
the development of machines that would eventu- 
ally be of great service to humanity. The pro- 
gress of machines increased during the Renais- 
sance, and greater interest was stimulated round 
about 1440, when movable type printing was 
invented, as it then became possible for books 
to be produced more cheaply and in larger 
numbers. By the seventeenth century there was, 
of course, much scientific activity, and with the 
development of the steam engine in Great 
Britain in the eighteenth century the way was 
opened to far-reaching economic and social 
changes. There are sixty-three books in the 
present exhibition. They begin with two of the 
works of Heron of Alexandria, include such 
books as Agricola’s De Re Metallica, D’Acres 
Art of Water Drawing (published in 1659), and 
Nicholas Wood’s Practical Treatise on Railroads 
(1825), and end with Faraday’s Experimental 
Researches on Electricity. The exhibition is to 
remain open until August 30th. 





Books Received 


British Motor Cycles of the Year 1953. London : 
Stone and Cox, Ltd., 44, Fleet Street, E.C.4. Price 3s. 

Investment Castings for Engineers. By Rawson L. 
Wood and David Lee Von Ludwig. London: 
Chapman and Hall, Ltd., 37, Essex Street, W.C.2. 
Price 80s. 

Atomic Theory for Students of Metallurgy. By 
William Hume-Rothery. London: The Institute 
of Metals, 4, Grosvenor Gardens, S.W.1. Price 21s. 

Lubricants and Lubrication: Volume II, Selected 
Government Research Reports. London : Her 
Majesty’s Stationery Office, York House, Kingsway, 
W.C.2. Price 35s. 

Electrical Measurements and the Calculation of the 
Errors Involved, Part II. By D. Karo. London: 
MacDonald and Co. (Publishers), Ltd., 16, Maddox 
Street, W.1. Price 30s. 
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The British Electricity System 


No. Il—{ Concluded from page 638, May ist ) 


Early last year a team of seventeen men from the U.S. electric utility industry 

visited Great Britain under the auspices of the Anglo-American Council on Produc- 

tivity, to make a field survey Y the British Electricity supply system. Its report 
s 


was published recently (price 


.) by the British Productivity Council, 21, Tothill 


Street, S.W.1. Further abstracts from the report are reproduced herewith. 


BoILeR DESIGNS 


T= 203 turbine sets scheduled for the period 
from March 31, 1951, to 1956 will be served by 
324 boilers ; since many of these additions will 
be in existing plants, however, the ratio of 1-5 
boilers per turbine needs qualification. Several 
major new stations, such as Castle Donington, 
will have single 100MW boilers serving a single 
turbine. 

American designs for 100MW to 200MW 
boilers cannot be broadly applied to British con- 
ditions where coal quality is poorer. From 
experience in recent mid-west installations on 
high-ash, high-sulphur, slagging coals, however, 
it would seem reasonable that pulverised fuel- 
fired boilers at low excess air, and with high 
dependability, can be designed for low-grade 
Midland coals. Design features being incor- 
porated for such plants as Castle Donington 
indicate the essential features required, which 
include 

(1) Furnace heat release based on area of 
bare tube furnace walls without or with a mini- 
mum of block cladding. A ratio of 72,000 
B.Th.U. per square foot _per hour at Castle 
Donington of 100MW compares with 70,000 and 
86,000 B.Th.U. per square foot per hour for new 
mid-western American boilers of 100MW to 

135MW. 

(2) Because of the ratios under (1), furnace 
exit gas temperatures will be below or near the 
slagging temperature; being 2040 deg. Fah. at 
Castle Donington. The need for use of multi- 
shielded, high-velocity thermo-couples for mea- 
suring furnace exit gas temperature must be 
st f 

(3) Velocity of gases entering the first boiler 
tubes (furnace exit screen) will vary from 22-6ft 
per second at Castle Donington to 36-Oft at 
Wakefield. American designs have generally 
adopted 25ft per second. 

(4) Boiler screen and superheater surface are 
being placed back from the radiant effect of 
furnace temperatures, so as to avoid radiant 
slagging of ash, as at Castle Donington. In the 
opinion of the U.S. team much of the slagging 
trouble in 1952 British boiler installations could 
be avoided by the foregoing four design features. 

(5) The elimination of multiple passes, baffles 
and high gas turning velocities has reduced the 
fly ash cutting of boiler and superheater tubes. 

Additional features of boiler plant design 
suggested for consideration in view of American 
experience are :— 

(1) Greater use of retractable soot blowers and 
of furnace wall blowers, which have worked well 
in coping with slagging furnaces. 

(2) If coal washing in mine preparation plants 
becomes extensive and leads to high surface 
moisture in British coal, a need will develop for 
arranging raw coal pipes in a more vertical line, 
tapering out at the bottom, without cushion 
hoppers, and possibly with stainless steel coating 
to improve slip. Coal scales add a step of inter- 
ference in coal flow, and their replacement by 
belt weightometers may be indicated. 

(3) Hanging boilers from the building steel 
rather than from separate columns has saved 
considerable steel and cost in- America. 


EQUIPMENT LOADING 


Observations of the U.S. team indicated that 
turbo-generator and transformer loading very 
seldom exceeds name-plate ratings. Subsequent 
discussions with British representatives made it 
appear that, in turbo-generators, but few tur- 
bines have a greater capacity than the name-plate 
rating, in the experience in the U.S. 
i ly have capacities in excess of 
these ratings. The British practice is somewhat 
hesitant to load any equipment beyond ratings 





given by the manufacturers. In this connection 
the U.S. team wishes to suggest that ratings be 
rechecked with the boiler and turbine manu- 
facturers with the purpose of increasing steam 
pressures in the order of 25 lb to 50 Ib ; this, if 
feasible, would tend to increase the capability 
of the prime movers, and in turn, because of this 
increase, generators could be loaded on a tem- 
perature rise and fixed current basis. 


OPERATING PRACTICES 


British plants visited were exceptionally well 
kept and showed evidence of good housekeeping. 
In plants burning low-quality, slagging, pulverised 
coal this is accomplished by good supervision and 
careful operating attention. 

Instrumentation and automatic controls are 
more widely used on boilers in America than in 
Britain. Boiler water drum level recorders have 
been particularly valuable in American boiler 
operation, especially on high-pressure units and 
at times of load change. A dependable turbine 
condenser back pressure gauge is in use at most 
of the British plants visited, which benefits turbine 
operation. 

The number of turbine operators for the num- 
ber of units compares favourably with U.S. 
practice, viz. one per turbine, with one plant 
attendant for two turbines, or one turbine 
operator for two turbines and one plant attendant 
for each turbine. 

Valve wheel extensions for nearly all controls 
(steam jet air pumps, circulating water controls, 
&c.), which are normally at lower levels in 
American practice, are placed on the operating 
floor near the turbine boards. This practice 
gives the operator control from this floor but 
the first cost appears rather expensive and 
unnecessary, as there is an operator in the tur- 
bine room basement who could do this work. 

The practice in Britain is to use technical 
engineers as control operators, which is con- 
trary to the normal practice in the U.S. 

The period between turbine overhauls in 
Britain is three years. In America, by such 
practices as magnifluxing the blades, careful 
alignment checks, the use of thermo-couples in 
thrust bearings, close checks on stage pressure 
and vibration records, the time between over- 
hauls is being increased in some systems to four 
and even six years. 

If this practice could be inaugurated in Britain 
it would reduce the number of machines to be 
overhauled each year by at least 100, and would 
add from 300MW to 400MW to the available 

capacity. 

There is British legislation requiring an 
extremely thorough boiler inspection by an 
outside inspector every fourteen months for 
riveted drum boilers and every eighteen months 
for boilers having welded drums. The present 
method requires a thorough cleaning of tubes 
by brushing and lancing, and the interior of 
drums must be scraped. This usually takes one 
week, using quite a number of men. The inspec- 
tor also requires one week to complete this work, 
so that two weeks are used for preparation and 
inspection of a boiler. Two weeks’ time every 
fourteen to eighteen months means that 3-8 per 
cent of the boiler equipment is out of service, or 
500MW out of the country’s installed capacity. 
In American practice insurance inspection is 
made once a year, but at a time convenient to the 
utility and without lengthy preparation. It is 
frequently done over week-ends. ce 
inspection also is made during short overhaul 
periods, which may occur once a year, or a year 
and a half. A hydrostatic test at one and a 
half working pressure’is also made once a year. 
The U.S. team strongly recommends that the 
present inspection requirements in Britain be 





May &, 1953 





changed ;_ this can be done without 
the safety of personnel or equipment. 


Affecting 


MAINTENANCE 


The mechanical maintenance crews i: Britaiy 
are quite large compared to the plant "apacity 
and in a great number of plants in full cperation 
the maintenance men outnumbered the ©Pperating 
crew owing, apparently, to acute mai .itenang 
problems. Because of the poor grade of coqj 
mill and boiler overhauls occur frequently 
Small mills, belt drives, and design feat.ires adq 
to the problems, but a definite improv: ment js 
being made on future plants and, appa ently, , 
number of these problems will be overcome 
The electrical maintenance crews were quite 
small, comparing tavourably with U.S. practice, 
and in some instances comprising fewer men. 

It was noted: that emergency repiirs are 
done in an excellent manner. There seemed to be 
an ample supply of trained supervision as well as 
workmen for this type of job, and its functioning 
is excellent. The work on routine maintenance 
appears slow, and reports show that this was 
particularly noticeable on the second or third 
shift. The typical outage time for a turbine 
repair was from five to six weeks ; for 30MW 
to 60MW units, this seems longer than necessary 
{unless damage is serious). 


CoAL AND ASH HANDLING 


Plants receiving coal by barge or collier use 
about the same number of men and amount of 
equipment as in American practice. Coal 
handling was more difficult in plants receiving 
coal by rail because of the small rail cars or 
wagons, which carry 10 to 24 tons each compared 
with 50 to 70 tons in America. 

Generally it is recommended that for future 
plants careful consideration be given to earth- 
moving tractor-scraper equipment for coal 
moving, storing and compacting. In British 
practice the use of overhead rail cranes has 
limited coal storage piles to 20ft and 30ft depths, 
Thus, in addition to the high first costs of this 
equipment, the amount of coal storable in a given 
area is limited. Earth-moving equipment can 
readily store to heights of S5Oft or more, and 
rubber-tyred units are now available which 
handle 18-ton loads at 15 m.p.h. Full compacting 
has eliminated all fires, even in high-sulphur 
coals. An emulsion surfacing has been found 
effective in shedding rain and thereby avoiding 
increase of moisture. 


Tue J. F. Fietp CycLe 


The use of steam turbines with increasing 
temperature together with re-heat is rapidly 
approaching a point when metals will be the 
limiting factor. The mercury cycle offers a 
better efficiency than has been reached by the 
steam cycle, but many operating difficulties 
resulting in poor availabilities plus the high cost 
of mercury have kept the use of this cycle to a 
minimum. The gas turbine has been coming 
more and more into use in America, with oil as a 
fuel. American experiments, using coal as a 
fuel, are being conducted at the Battelle Institute. 
Mr. J. F. Field, of the British Electricity Autho- 
rity, plans to use compressed steam instead of 
air, which may have possibilities at temperatures 
above that possible with steam turbines. Test 
runs using this cycle on a compressor have been 
made at Edinburgh. The cycle consists of a 
condensing gas turbine cycle with external 
combustion which utilises orthodox gas turbine 
and steam turbine components in such a manner 


“ that the thermodynamic advantages of the two, 


in their respective ranges mentioned above, are 
combined to give a higher thermal efficiency 
than either the steam or gas turbine is capable of 
alone, and with the prospect and ability to utilise 
almost any fuel. It is claimed that at the present 
time, with the experiments conducted, Mr. Field 
is convinced that this cycle* will give a thermal 
plant efficiency of between 38 and 40 per cent. 
Any scheme that has possibilities of this achieve- 
ment merits furthér careful and thorough con- 
sideration by other qualified investigators. 
The present plan is to install a SMW unit, which 
he thinks can be running in approximately three 
years. 





* Proc. I.Mech.E., 162 (1950) pages 209-38. 









May 


Th 











ire 





May 3, 1953 


The Influence of 
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Military Aviation 


on Civil Air Transport 


By SIR FREDERICK HANDLEY PAGE, C.B.E. 


The following extracts have been taken from the eleventh Brancker Memorial 
Lecture, delivered to the Institute of Transport, London, on April \5th by Sir 
Frederick Handley Page. After tracing briefly the early development of the flying 
machine, Sir Frederick refers at some length to the impact of military requirements, 
particularly from 1935 onwards, and suggests the causes of American air transport 
supremacy occurring during the war and the immediate post-war period. He then 
discusses more recent military and aerodynamic influences on the growth of air 
transport and concludes by advocating the establishment of the aerial equivalent of 


the merchant marine service. 


‘ado aviation has been from birth the poor 
relation of its fighting cousin. As so often 
happens in such unions, air transport has received 
great gifts from its extravagant and prodigal 
relation, in return for which it has lost some of 
its independence. Military needs more than 
human progress have dictated the paths which 
aeronautical science shall follow, but fortunately 
for air transport the scientific problems have 
often been common to other branches of aviation. 

Commercial aviation has depended for its 
equipment on an industry whose biggest client 
was, and is, the Air Force. The design and pro- 
duction of civil aircraft has had to take a second 
place to military production and in times of 
emergency has ceased entirely. Until recently the 
main concern of Governments has been the 
establishment of a strong air defence. National 
research organisations concentrated on the 
problems connected with air warfare. In its early 
days, civil aviation was tolerated as something 
more necessary for national prestige than com- 
mercial value. . The tremendous post-war 
development of air transport has considerably 
modified this attitude, and much of the national 
research effort has been directed towards assisting 
civil aviation. Nevertheless, the needs of military 
aviation are still paramount and will remain so 
whilst the world continues in its present disturbed 
state. 

* *” * 

In the years before the first world war the 
aeroplane was too unreliable and the payload too 
small for it to be used commercially, and radio 
and other aids to aerial navigation too little 
advanced to enable flying to be carried on under 
adverse weather conditions. The few attempts to 
develop air transport were in the nature of stunts 
and demonstrations like the Coronation Post of 
1911 between Hendon and Windsor. The operat- 
ing costs of this service worked out at £272 per 
flying-hour which is practically the same as that 
of a Stratocruiser.t 

The aircraft designer of that time principally 
directed his energies towards the evolution of a 
satisfactory flying machine, which might be used 
for military purposes, rather than to considera- 
tions of whether the aircraft could carry such a 
load that air transport operations could be 
economical and successful. 

The first world war gave an enormous impetus 
to aeronautical development and to the advance- 
ment of aeronautical knowledge. The aeroplane, 
which started as a rudimentary means of recon- 
naissance, like a cavalry unit of the air, quickly 
showed that it was able to play an offensive 
role of its own—the military equivalent of a 
long distance gun. Inevitably came the demand 
for large loads of bombs to be carried, and in 
consequence the emergence of the large aero- 
plane such as the “‘ H.P. 0/100,” which first flew 
in December, 1915, and eventually carried a load 
of some 1800 lb. This type of aeroplane was the 
main heavy bomber equipment of the Allied 
Forces during the 1914-1918 war. 

* + * 

In 1918, there followed the super bomber, the 
“'H.P. V/1500,” built to raid Berlin. It was the 
biggest aeroplane of its day having a wing span 
of 126ft—greater than that of many modern 








_ * Past President of the Institute and of the Royal Aeronautical 

Society, Chairman and Managing Director, Handley Page, Ltd. 
+P. G, Masefield : “Some Economic Factors in Air Trans- 

port.” Brancker Memorial Lecture, 1951. : 


airliners. Its laden weight was 134 tons and it 
could carry a useful load of 64 tons. 


THE BEGINNINGS OF ORGANISED AIR TRANSPORT 


With the cessation of hostilities and the end of 
“‘ the war to end all wars,” those who had been 
engaged in the manufacture of military aircraft 
inevitably turned their minds to the development 
of the same machine for civilian purposes and 
thus use in civil flying the great advances achieved 
in military aviation. 

There was a very favourable climate of public 
opinion toward the development of air transport. 
It was thought that a large trade would be 
built up in the equipping and operation of air- 
lines all over the world, just as, in the nineteenth 
century, the United Kingdom had constructed 
and operated railroads in foreign countries 
such as the Argentine, and had grown prosperous 
through building the world’s shipping and 
carrying the world’s merchandise across the 
high seas in the steamships of its Mercantile 
Marine. This analogy was, however, incorrect. 
The.steamship and locomotive were developed 
in the United Kingdom, thus giving this country 
a lead over other nations. By contrast, due to 
military requirements of the 1914-1918 war, 
the manufacture and operation of aircraft 
simultaneously expanded in many countries of 
the world. In addition to the widespread 
manufacture and therefore lessened market in 
any one country, there is also the fact, which 
diminishes demand for new aircraft, that civilian 
aircraft have to last for quite a long period 
before they are scrapped—some eight to ten 
years. Economic considerations demand this 
lengthy period of operation. 

Clearly the greatly improved communica- 
tions available by air transport, which the war 
had shown to be possible, could be applied to 
improve the commerce and trade of a nation, 
even if the cost of such improvement be high. 
After all, in the case of the telephone and 
telegraph services, there was often a deficit 
which was gladly borne because of the improved 
communications and consequent increased trade 
that was possible by their use. 

In an indefinite way it was thought that 
improved communications might lead to a 
better understanding between nations and might, 
in fact, reverse the trend of world racial dis- 
tinctions which had grown up due to the separa- 
tion of peoples by geographical barriers. 

The success of military air operations in the 
1914-1918 war had created the impression that a 
stage of commercial usage had been reached 
which was not in fact the case. Any one who 
looks back to that time will see how lacking was 
ground equipment, radio services, international 
communications and airfields, to say nothing of 
all the navigational aids carried in the aircraft 
itself. 

* * x 

Air lines were to serve a long apprenticeship 
in the economics of air transport. It was not 
appreciated for some years that an increase in 
speed meant increased revenue-miles flown 
without a corresponding increase in cost. This 
is due to the fact that, for a given altitude of 
the aeroplane in flight and for a given all-up 
weight to be carried, the drag does not increase 
disproportionately with speed if such increase 
in speed be obtained by reducing wing area and 
keeping the angle of attack of the wings the same, 


677 


or by flying at a greater height—a very different 
state of affairs from that which holds good in 
regard to the power required to drive ships 
through the sea. 

The first airliners were developed from similar 
bomber designs and had speeds and general per- 
formance much about the same as those of the 
heavy night bomber. Their speeds were little in 
excess of a crack express train, so that their 
main gain over surface transport was when 
a boat as well as a train journey formed part of 
the route. Attention was therefore first focused 
on the cross-Channel routes between England 
and the Continent. Following on bomber 
operation and experience, a cruising speed of 
only 100 m.p.h. was considered to be an econo- 
mical rate. 

So the “‘ Hannibal ” class aircraft, built in 1930, 


- was barely 20 miles an hour faster than its for- 


bear, the “0/400” bomber, built fifteen years 
earlier. Whilst this aircraft, with its spacious 
saloon and kitchen and catering facilities, pro- 
vided a degree of comfort to the travelling public 
which had previously not been realised in trans- 
port aircraft, the basic requirements specified 
by the operators as to performance and, in par- 
ticular, to speed, did not take into account the 
aerodynamic advantages which could have been 
obtained had a higher speed been specified. 
Since the “* Hannibal” was only required to fly 
at 100 m.p.h., there was little to be gained in 
reduced drag by the elimination of exterior 
excrescences. Biplane struts, biplane construc- 
tion, and a fixed undercarriage were therefore 
accepted with equanimity. One great feature 
might well have been retained in later and more 
modern designs of aircraft, and that is the ability 
to land slowly. 

Here, then, we see how the civilian aircraft 

specification of performance followed. closely on 
that of military development. 
_ The “ Hannibal,” although faster and heavier 
than the ‘* 0/400” bomber, had a landing speed 
only 14 m.p.h. higher than the latter. This was 
due to the intensive development of improved 
stability devices for military aircraft, such as the 
leading edge slot, during the preceding years. and 
their adoption by the airline operators so as to 
build up a reputation for safety and reliability, 
and so efface the general belief, born of wartime 
exploits, that aviation was a dangerous pursuit. 

The military urge to exploit the aeroplane’s 
capacity to fly fast led to a breakaway from the 
biplane bomber designs and a turn over to 
monoplane construction in which the loads are 
taken by the internal structure and all external 
drag-producing bracing is eliminated. In 1931, 
Boeing and Martin both designed all-metal 
monoplane bombers fitted with retractable 
undercarriages. In the same year, Boeing’s also 
produced the ‘‘ Monomail ”—a fast mail-carry- 
ing aircraft designed to the new formula. 

Following on these developments, there 
appeared in 1933 the Douglas “ D.C.1,” which 
revolutionised air transport by being some 50 per 
cent faster than its contemporaries. Apart from 
its appeal to the public because of the shorter 
journey times, the new all-metal monoplane had 
a much greater earning capacity because it could 
cover 50 per cent more revenue-miles than the 
slower biplane. 


AIR TRANSPORT AND THE SECOND WORLD WAR 


From 1935 onwards, the aircraft industries of 
European nations were once again preoccupied 
with designing warplanes to which the production 
of civil aircraft had to take second place. Several 
British aircraft companies, which had projects 
for four-engined airliners of advanced design on 
the board, were forced to shelve them on the 
outbreak of war. 

Had it been possible to proceed with these 
airliner projects, Britain would have possessed 
at the end of the war modern transport planes 
equal in performance to those of the United 
States. But in the early years of the war, when 
this country was engaged in a fight for its life, 
priority had to be given to the production of 
fighters and bombers, and there was no industrial 
capacity to spare for the manufacture of transport 
planes. 

The American aircraft industry was able to 
take advantage of a few more precious years of 
peace to produce a series of modern transport 
planes. The prototypes of some of these, notably 
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the “ Constellation,” were completed 

before war overtook the United States, and they 

first went into service as military transports. 

Nevertheless, these few years of grace were to 
give the United States a tremendous lead in air 
transport. 

The vast scale of military transport operations 
paved the way for a big increase-in civil aviation 
after the war. Although normal civil air services 
expanded during the war, they were far surpassed 
by the operations of R.A.F. Transport Command 
and U.S.A.F. Transport Command. Many new 
routes were surveyed and flights along them 
became routine. For example, over 20,000 air- 
craft were ferried across the North Atlantic 
between 1939 and 1945. : 

The greatest effect of the war on civil aviation 
was undoubtedly the use of air transport for 
military purposes. But another major wartime 
contribution to air transport was the development 
of navigational aids and ground facilities, and the 
collection of meteorological data. 

Great strides were made in the science of 
radio and radar in order to produce navigational 
systems which would accurately guide bombers 
to their targets. After the war this scientific 
knowledge was used to evolve improved naviga- 
tional aids for civil aircraft. 

Numerous repair bases and airfields with 
prepared runways were constructed all over the 
world. It is, however, unfortunate that sites, 
which are strategically suitable for military 
airfields, are often too remote from centres of 
civilisation to be any use for civil operations. 
Thus, we have had to set about building an air- 
port for London at a cost of some £26,000,000, 
although many millions were spent on airfields 
which reverted to agriculture on the return of 
peace. 

The biggest technical advance of: the war was 
the development of the gas turbine. Whittle’s 
first patents were taken out in 1930, and the lack 
of support for his invention prior to rearmament 
is an indication of the pace at which research 
proceeds without the compulsion of a national 
emergency. 

During the war, Britain concentrated on the 
production of fighters and bombers and left the 
provision of transport planes to the United States. 
Consequently, the airways of this country were 
severely handicapped by a lack of modern equip- 
ment once peace returned. The situation was 
very similar to the one which prevailed at the end 
of the first world war with one notable exception 
—in 1919 no country possessed transport planes 
and all started equal in the competition to develop 
civil air lines. 

The predominance of American aircraft on the 
air routes of the world stems from the wartime 
policy and accounts for the fact that 85 per cent 
of the aircraft in scheduled airline service to-day 
were manufactured in the United States. 

Production of American military transport 
aircraft ran into hundreds and even thousands, 
and these aircraft served in all parts of the world, 
in all climates and conditions. Air frame and 
engines were proved as the result of flying many 
thousands of hours, and defects were discovered 
through that most searching test—actual operat- 
ing conditions. Flying and ground personnel of 
many different nationalities became familiar 
with the aeroplanes, and when peace returned 
many of these men formed the nucleus of their 
countries’ airlines. 

After the war large numbers of transport 
aircraft became surplus to military requirements 
and were sold together with plentiful stocks of 
spares at bargain prices to civil operators in all 
parts of the world. Many of the 10,000 
“D.C.3s * produced were disposed of in this 
manner. 

The existence of small airlines serving sparsely 
populated and undeveloped territories was made 
possible by the availability of cheap war surplus 
transport aircraft. Little capital was needed to 
purchase the aircraft, which in consequence are 
now written off in the airline operators’ books. 
Operating costs can be kept low if one ignores the 
cost of replacing this second-hand equipment by 
new aircraft. 

Availability of cheap equipment has brought 
air transport to territories which could not 
otherwise have afforded it. On the other hand, 


the existence of this cheap equipment has 
retarded the introduction of more efficient air- 


craft. The local operator, if he is not subjected 
to competition from other airlines or surface 
transport, will hold on to his existing equipment 
whilst it remains serviceable. 


PRODUCTION AND RESEARCH 


Air transport depends for its equipment upon 
an efficient aircraft industry backed up by 
adequate research facilities. It is, therefore, 
pertinent to consider the influence of military 
aviation on aircraft production and research. 

During the first war, the British aircraft 
industry, after a precarious infancy, became one 
of the nation’s major industries. Large factories 
were specially built and equipped to produce 
warplanes, and thousands of workers became 
skilled in their manufacture. Big design teams 
were built up—big in comparison with 1914 
figures—although minute compared with the size 
of present-day technical staffs. The Handley 
Page technical staff, for example, which designed 
the “‘ V/1500 ” in 1917 numbered twenty, which, 
even so, was a fourfold increase over the 1914 
figure. 

An idea of the relative amounts spent on 
military and civil aeronautical research can be 
gained from the Table extracted from “* A Report 
by the President’s Air Policy Commission,” 
published in 1948, entitled “* Survival in the Air 
Age ” (page 78). 


Aeronautical Research and Development 
Expenditures, Fiscal Year 1948 














Expenditures 
Agency 
Amount Per cent 
| Of total 
ee So lene » oharaeel 145,316,000 | 46-6 
Bureau of Aeronautics—Navy ..._ ...| 75,000,000 24-0 
National Advisory Committee for) 43,449,000 | 13-9 
Aeronautics 
Bureau of Ordnance—Navy ...| 30,000,000 9-7 
Ordnance Dept.—Army ... ..._ ...| 11,000,000 3-5 
Office of Naval Research ... ... 4,952,000 1-6 
Civil Aeronautics Administration | 1,670,000 | 0-5 
be eee onan A $21,000 | 0-2 
Bureau of Standards*... ... ... ...| 838,200 — 





Total 








* Aeronautical research and d Pp proj d d 
by the Bureau of Standards are fi d by contri from 
other agencies of the Government. The amount shown is 
included in the above items. 
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The question which now arises is whether civil 
aviation can continue to ride home on the back 
of military development, or, now that the age 
of supersonics and guided missiles has arrived, 
the efforts of the aircraft industry and national 
research will be directed towards the production 
of aerial weapons which have no commercial 
application. 


THE BOMBER AND THE TRANSPORT AIRCRAFT 


The design of large bombing and transport 
planes has continued to diverge throughout the 
years but much basic research still remains 
common to both. 

For example, the crescent-shaped wing is the 
result of an extensive programme of aerodynamic, 
wind-tunnel and structural research. This form 
of wing, so suitable for the long-range bomber, 
can equally well serve the airliner powered by 
jet-turbine engines, because the two aeroplanes 
have similar characteristics in regard to speed, 
range and payload. 

A big proportion of the cost of a new aircraft 
is spent in developing new equipment such as 
power-operated controls, landing gear, pressuri- 
sation systems, fuel systems and electrics, and 
again much of this equipment is common to the 
jet bomber and jet airliner. 

There are now coming into service a series of 
turbo-jet heavy and medium bombers capable 
of conveying heavy loads over long ranges at 
high subsonic speeds. The design of these 
aircraft undoubtedly lends itself to transport 
developments. 

In the next stage of development, it is likely 
that bombers will be designed for high subsonic 
cruising speeds with supersonic bursts of speed 
in emergencies. The power and hence the fuel 
needed for a swept-back wing aircraft to achieve 
transonic and supersonic speeds is some four 
times greater than that needed for subsonic 
flight. To keep down the drag rise to a minimum, 
supersonic aircraft are designed with thin wings 
which bring in their turn a train of complications 
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such as poor landing and take-off characteristic, 
and lack of space in which to store fuel and land. 


gear. 
Because of these complications, the supersonic 
aircraft will be a very much more expensiy, 
aircraft to produce than the subsonic one, This 
fact and the prohibitively high fuel consumption 
are likely to outweigh any economic advantg 
of conducting civil transport operations in the 
transonic speed range. For this reason civil 
aircraft will be limited for a number of years { 
subsonic speeds of the order of 500-600 mp} 
at operating altitudes of 35,000-40,000/t. Th. 
next s increase, when eventually it comes, wij] 
have to be a big jump to some 900 m.p.h, go 
that the economies arising from flying fast may 
be sufficiently great to outweigh the higher 
operating and first cost of the supersonic aircraft. 


MILITARY AND CIVIL TRANSPORT AIRCRAFT 


The passenger aircraft and the freighter, 
although basically the same design, must be built 
from the start to fulfil their different roles. The 
freighter requires a strong floor and a big cargo 
door, and these can increase the structure weight 
of a large pressurised aircraft by an amount at 
least equivalent to 10 per cent of the payload, 
The higher structure weight is compensated by 
the absence of furnishings, but, should the same 
aircraft be equipped for both freight and pas. 
senger operations, then the economic penalty 
will be severe. In the case of the large turbo-jet 
aircraft, the loss in revenue would be of the order 
of £100,000 per annum. 


* * * 


AIR TRANSPORT AND NATIONAL DEFENCE 


The disturbed state of the world since 1945 
has provided air transport with several major 
opportunities to demonstrate its influence on 
international affairs and to prove itself a new 
instrument of diplomacy. 

The Berlin airlift of 1948-49 was proof that air 
transport can, if necessary, and if cost can be 
disregarded, completely replace surface transport. 
During the 104 months of the blockade, 24 million 
people were kept regularly supplied with all the 
necessities of life, including such bulky goods as 
coal, grain and diesel oil which it was previously 
a could only be carried in quantity by ship 
or rail. 

After the war the United States continued to 
maintain a strong fleet of four-engined long-range 
transport aircraft, a policy which events in South 
Korea amply justified. Owing to the suddenness 
of the invasion, reinforcements conveyed by 
surface transport would have arrived too late tp 
prevent the complete overrunning of the Korean 
Peninsula. Air transport made it possible for 
sufficient troops and equipment to be brought to 
the scene of battle so as to delay the invaders long 
enough for full-scale reinforcements to arrive by 
sea 


Civil operators now have a definite part to 
play in the military transport organisation of the 
United States. Under a scheme called the 
“* Civil Reserve Air Fleet Plan,” M.A.T.S. has 
contracts with civilian operators whereby it can 
take over in an emergency some 400 four-engined 
aircraft together, if required, with their crews. 

” 7 * 


Air trooping by civil operators raises a new 
concept in the relationship between military and 
civil aviation—the. aerial equivalent of the 
Merchant Marine service. At sea this partnership 
between the Merchant Service and the Royal 
Navy is a very old one—in fact, as old as the 
Royal Navy itself. The Navy has never main- 
tained a large fleet of transport ships, but 
instead has depended upon the shipping com- 
panies to supply its needs in time of national 
emergency. 

To ensure that suitable ships are available, 
successive Governments of this country have for 
many years past actively supported the building 
of merchant ships. Construction of the ‘“‘ Queen 
Elizabeth ’” and ‘‘ Queen Mary” was aided by 
financial guarantees provided by the Govern- 
ment. Shipping companies have been encouraged 
to build fast mail and passenger liners which in 
time of war can be converted into armed merchant 
cruisers for the protection of convoys. Govern- 
ment assistance has also been given to the 
fishing fleets because smaller vessels, like trawlers, 
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undertake a variety of defence duties, such as 

tal patrol and minesweeping. 

A large fleet of transport aircraft is just as 
much a vital national necessity in these days of 

obal warfare as the maintenance of a strong 

Merchant Navy. 

In the second world war the resources of the 
regular airlines were subordinated to military 
. requirements, and civil operations practically 
ceased except for a few essential communications. 
Although the services run by the State airlines 
would suffer an eclipse in the event of war, the 
air has now me so much an essential part of 
our transport system that the eclipse cannot be 
quite so complete. The State airlines will need 
to retain many of their aircraft to operate essential 
civil services. 

Much of the responsibility for providing this 
country with a civil reserve fleet of aircraft 
therefore falls on the independent operators. 
Numerically, these operators already possess 
more aircraft than the two Corporations com- 
bined, and their numbers are growing rapidly. 
The aircraft are engaged on a variety of tasks— 
freight and passenger charter operations, air 
trooping for the War Office and, more recently, 
regular scheduled services over routes not in 
competition with those of the State airlines. A 
wealth of experience has been accumulated in 
dealing with all types of loads in many different 
parts of the world, which would be of immense 
value in an emergency. 

It is, however, vital that our aerial merchant 
service should be equipped with the most efficient 
and up-to-date aircraft. The cost of a turbo-jet 
airliner with an adequate stock of spares runs 
into hundreds of thousands of pounds, and it is 
obvious that no independent airline can afford 
as yet to purchase a new fleet out of its own 
resources. How, therefore, can the State assist 
the re-equipment of our merchant air service at 
least expense to the taxpayer ? 

In the shipping world the State has, from time 
to time, facilitated the construction of new 
vessels by granting the shipping company long- 
term mail and trooping contracts, and by under- 
writing loans made by shipbuilding finance 
corporations. 

Thus, one method of financing the purchase of 
new aircraft would be to establish a finance 
corporation for air transport which would place 
orders for new aircraft with the manufacturers, 
and would loan the aircraft to the operators on 
hire-purchase terms. The State would need to 
supply guarantees by granting long-term trooping 
contracts and permits to operate scheduled 
services and equally well might require safeguards 
as to adequate operation. In the event of 
operators being unable to continue the hire 
agreement, the aircraft would be at the disposal of 
the Air Ministry to form part of the Transport 
Command fleet, so that, whatever happened, the 
taxpayer would not lose on the deal. The scheme 
would provide this country with a reserve of 
modern revenue-earning transport aircraft with- 
out the necessity of having to maintain at the tax- 
payers’ expense a large force of aircraft in 
Transport Command. 

Present air trooping contracts last for two 
years at the most, and permission to operate 
scheduled air services is granted for up to seven 
years, although there is a possibility that this 
period may be extended to ten years. These 
periods are too short, and operators must be 
assured of security for a period of at least ten 
years if they are to embark on a re-equipment 
programme running into several million pounds. 


* * * 


CONCLUSION 


Civil air transport grew out of the development 
of air power during the first world war. It 
opened up great new vistas of speedy travel 
between the nations and lessened the effect of 
geographical obstacles which had kept races and 
civilisations apart. Air travel was regarded by 
many as the medium which would bring the 
peoples of the world together, promote friendship 
and mutual understanding and, it was hoped, 
would ensure peace amongst the nations. 

Yet the world was not prepared for this 
sudden ‘* annihilation of distance” which as 
Arnold Toynbee said in the last of his B.B.C. 
Reith Lectures “ has brought face to face, at 
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point blank range, half a dozen societies, each 

of which, until yesterday, was living its own life 

in its own way, almost as independently of its 

neighbours as if each society had been marooned 

on a planet of its own instead of living in the 

—_ world with the other representatives of its 
2. hgg d 

The vision of the air as an instrument of peace 
is clouded by the fear of its potency in war. The 
airliner evolved from the bombing plane, in 
marked contrast to the merchant vessel which 
preceded the battleship. Yet civil aviation has 
never been such an attractive field for investment 
as the Mercantile Marine, so that it has had to 
rely for the development of its equipment on the 
large sum devoted to military research. 

Some of the greatest advances in aeronautical 
science have originated quite independently of 
military considerations, yet these advances have 
generally had to await a military application 
before they could be put to practical use. 
Although man first flew a _heavier-than-air 
machine in 1903, the first commercial transport 
aircraft did not make their appearance until 
sixteen years later following the development 
of the multi-engined bomber and the aero engine 
in the first world war. A second world con- 
flict advanced the gas turbine to a stage at 
which it could be developed for commercial 
aircraft. 

The onset of supersonic flight may temporarily 
widen the gap between military and civil aviation 
but the link is unlikely to be broken. Over and 
over again in the past, civil aviation has made use 
of military developments which at first have 
seemed too revolutionary or complicated to have 
a commercial application. This process will 
continue so long as the two criteria of civil air 
transport—safety and economy—are not violated. 

Besides reaping great technical rewards, civil 
aviation has also benefited from military avia- 
tion’s activities in the operational field. The first 
long range flights were made by bombers, and 
converted bombers also surveyed and opened up 
world air routes. The tremendous expansion of 
military transport in World War II established 
air transport on a global scale. 

Military aviation promoted the growth of the 
aircraft industry and stimulated aeronautical 
research. Civil aviation, as yet of smaller 
size, cannot alone provide the means whereby 
present day progress in research and design can 
be maintained. Yet the growth of civil aviation 
traffic over the years has been so great that:it is 
difficult to predict that this disparity between the 
two will continue. 

For example, in 1937 24 million passengers 
were carried by the world’s airlines. Ten years 
later 21 million passengers were carried—almost 
a tenfold increase. By 1951 passenger traffic 
had almost doubled again with 39 million 
passengers carried. It is now a commonplace 
for holidaymakers to fly their motor-cars to the 
Continent—in 1948, 170 cars crossed the Channel 
by air ; in 1952, 11,000. In Australia thousands 
of beef carcases are flown from abattoirs inland 
to packing stations on the coast. The last 
purely passenger ship crossing the Pacific was 
recently withdrawn from service and now the 
great bulk of passenger traffic on these routes is 
airborne. Aboyt half the people who crossed the 
Atlantic last year went by air. 

This increase in passenger traffic and the 
consequent need for commercial aircraft is a 
welcome sign, as reliance on a single military 
market dependent on world political events is 
never satisfactory for an industry. 

On the debit side, civil air transport by its 
association with military aviation has lost some 
flexibility and economy of operation. Research 
has been directed towards higher speeds rather 
than low landing and take-off speeds. Gone is 
the vision of the aeroplane which, in contrast to 
ships and railways, would be able to surmount 
geographical barriers without the need for costly 
ground installations. To-day, large areas of 
valuable land are laid waste for aerodromes, and 
vast sums are spent on laying runways of ever 
increasing size and strength. But the inflexibility 
of the aeroplane tied to its costly ground base is 
a weakness which the military planners are 
beginning to recognise. It is earnestly hoped, 
therefore, that more attention will be paid to 
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slower landing and take-off speeds and less costly 
landing grounds. 

Civil aviation is fortunate in that air transport 
is now recognised as a vital link in our defence 
system and that the maintenance of a large fleet 
of transport aircraft has become a national 
necessity of the utmost importance. In the reign 
of Queen Elizabeth the First, merchant adven- 
turers were encouraged by the State because 
their ships formed a large part of the naval 
strength of these islands in time of peril. Let 
us hope that in this second Elizabethan Age our 
aerial merchant fleet will receive similar encour- 
agement and grow likewise in strength. 





Vehicle Component Manufacturer’s 
Celebrations 


WE recently toured the premises at Cwmbran 
and Tyseley of Girling, Ltd., which is celebrating 
a twenty-one years’ connection with the automo- 
bile industry. Prior to the commencement of 
this association the company, then known as 
New Hudson, Ltd., had been engaged upon the 
manufacture of cycles and motor-cycles and 
it was not until 1932 that the company began 
to concentrate on the manufacture of automobile 
components, notably upon wheel brakes with 
which it achieved early success. Its first wheel 
brake was one invented by Mr. Girling, in which 
the rod-operated shoes were lifted by tappets 
actuated by a cone and rollers. It represented a 
marked improvement on the relatively inefficient 
cam-operated brakes which were then universal, 
and it was first adopted by the Rover Company. 

In 1943 New Hudson, Ltd., became an associate 
of Joseph Lucas, Ltd., the firm’s name changing 
to Girling, Ltd., which combined the resources 
of Bendix, another Lucas associated company, 
and New Hudson. The Luvax Shock Absorber 
Company was added in 1944, opening up a new 
field of activity. Subsequent rapid expansion 
created a need for a larger factory and pro- 
duction was transferred to a large modern 
works at Cwmbran, Monmouthshire, taken over 
from the Ministry of Aircraft Production. 
Headquarters, engineering and service depart- 
ments remained at Tyseley. 

After the war hydraulic systems, mainly as a 
result of the linkage problems inherent in inde- 
pendent front suspension systems, replaced 
mechanical brakes. More recently the company 
has been engaged on the development of the 
disc brake for general application. 

The company now employs 4000 workers, 
3000 employees being engaged at the Grange 
Works, Cwmbran, which is the main production 
factory for brakes and dampers. The factory 
has a current output of 40,000 brakes and 
15,000 telescopic dampers a week. The nature 
of these components has lent itself to the 
development of many special purpose machine 
tools which have been designed and manufactured 
by the company or made to its specification. 
In one battery of machines for instance, used to 
drill the holes in the brake liners, each machine 
employs up to fourteen radial drilling heads 
disposed horizontally in a segment which 
completes the drilling of a shoe in one operation. 
Although over 40 per cent of the liners are now 
bonded to the shoe all shoes are drilled for 
relining purposes in countries such as America, 
where the bonding equipment is not available. 

In connection with the high degree of reli- 
ability demanded, particularly of the cylinders 
and seals of the brake components, a number of 
interesting testing rigs have been devised. All 
cylinder and seal assemblies are hydraulically 
tested on rigs where indicator lights illuminate 
to reveal whether the pressure holding charac- 
teristics are satisfactory. 

The Tyseley factory (area 102,000 square 
feet), which is the headquarters of the com- 
pany, contains the general office and administra- 
tion buildings and the engineering, development, 
prototype and experimental and service depart- 
ments. In addition there is a small production 
department which caters mainly for service 
requirements. It also produces “ Tracta” 
universal joints and certain forms of unusual 
brake shoes. It is shortly to take over the 
manufacture of Girling-Bijou lubrication equip- 
ment. 
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Suez Canal Tug ‘‘ Horus ”’ 


A Tuc which has been specially designed for 


the abreast towing of supply barges, has 
recently been built by John I. Thornycroft and 
Co., Ltd., to the order of the Compagnie Uni- 
verselle du Canal Maritime de Suez. The vessel, 
which we illustrate, has a length overall of 138ft, 
a length between perpendiculars of 130ft by 26ft 
breadth moulded, a draught amidships of 
11ft 9in and an extreme draught of 13ft 6in. 
From the photograph it can be seen that the 
tug is fitted with a solid bulwark at the forward 
and aft ends with rails and stanchions over 
about 65ft of the midship length. This latter 
arrangement is for facilitating the | handling 
of barges, and both bulwark and rails are 
inset from the ship’s side and this amount of 
deck plus the upper wood fender, which is 10in 
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upon which is mounted the special Suez Canal 
searchlight, controlled from within the wheel- 
house, and a 4in monitor for fire fighting. 

A triple-expansion surface condensing engine 
of open design forms the main propelling unit 
and is capable of developing 1150 i.h.p. Satu- 
rated steam at a pressure of 200 1b per square 
inch is supplied to the main engine by a single 
oil-burning Prudhom Capus boiler of accelerated 
circulation design, which is supplied with hot 
air by an electrically driven forced draught fan. 
The oil-burning equipment is of the latest 
Thornycroft design and, in addition, there is an 
auxiliary hand lighting-up set. The oil fuel 
pumping and heating unit is of the duplex 
pattern with steam-operated vertical oil pumps. 
A large capacity hotwell and filter tank have been 
fitted, together with an exhaust steam feed heater 
and a pressure feed water filter. The condenser 
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Suez Canal Tug ** Horus ”’ 


wide and extends along the full length of the 
ship, provides ample outboard walking space. 
There is a second wooden fender of similar siding 
arranged just above the water line and extending 
over about three-quarters of the length amidships. 
Between the two horizontal fenders are vertical 
fenders which are spaced about 4ft apart. For 
the transport of stores there is a hold arranged 
forward and this is served by a derrick of 1 ton 
capacity. The deck machinery consists of a 
windlass, a cargo winch and a capstan, all elec- 
trically driven, while the steering gear is of the 
combined electric-hand power pattern. 

The tug, which has been built to conform to the 
rules and regulations of Bureau Veritas and 
under the survey of that society, has been designed 
to be suitable for operating under the hot and 
humid conditions of the Egyptian climate. Mech- 
anical ventilation has been fitted. to serve the 
accommodation which is arranged below deck 
forward, while the engine-room is ventilated by 
a natural and mechanical supply and exhausted 
by natural means. 

A double cabin has been provided for the 
captain and chief engineer, and there are two 
other cabins for the crew, each equipped with 
one double and one single~ berth and steel 
furniture. Washing accommodation is arranged 
at the forward end of the deckhouse, which also 
houses the engineers’ office, fitted out so that it 
can be used as cabin, and the galley, which is 
equipped with an oil-fired range and domestic 
refrigerator. Aft of the generator room is 
another storeroom and this contains two cots 
and the necessary lockers to enable the space to 
be used as accommodation when additional 
crew is carried. Portable canvas awnings are 
arranged over the forward and aft deck spaces 
and over the forward end of the navigating 
bridge deck a permanent wooden awning is fitted, 





is of four-flow design and can maintain a vacuum 
of about 25in with the sea temperature at 85 deg. 
Fah. Electrical drive has been adopted for the 
various auxiliary pumps in the engine-room, and 
the necessary power for the ship’s services is 
generated by two 120kW Crompton Parkinson 
generators, driven by Belliss and Morcom steam 
engines, mounted in a separate compartment aft 
of the engine-room. In the same compartment 
is a SkW diesel-driven generating set for harbour 
use. 

During the trials, which were carried out in 
Stokes Bay, a mean running free speed of 12-34 
knots was attained and at the static towing trials 
a maximum pull of 15-5 tons was recorded at 
full power. 





The Professional Engineers 
Appointments Bureau, 1952 


Tue Professional Engineers . Appointments 
Bureau reports that the operation of the Bureau 
during 1952 was satisfactory, though it was a 
very difficult year in many respects. Vacancies 
notified, registrations received and successful 
nominations were, in the first half of the year, 
above the average compared with the figures of 
previous years for a corresponding period, but 
this favourable state of affairs was not main- 
tained during the summer months and at the 
end of the year did not show any sign of general 
improvement. 

The Bureau has in the past relied for a large 
proportion of its revenue on voluntary donations 
from industry and it has been necessary to make 
periodic appeals. The Board feels this undesir- 
able and has decided it would be preferable to 
institute an engagement fee to be charged to 
employers where an appointment results from a 
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nomination made by the Bureau, though ¢ 
wish to emphasise that no financial obligation jg 
incurred by notifying a vacancy unless a success, 
ful candidate is introduced. The fee is to ty 
based on 14 per cent of the gross. initia! annual 
salary paid to an engineer engaged in this wa 
and represents no departure from the policy of 
operating the Bureau as a non-profit making 
organisation. 

Employers of professional enginecrs are 
invited to notify vacancies and to assist the 
Bureau by furnishing particulars of ihe title 
of post with description of duties involved, age 
range, salary, essential technical qualifications 
location of the appointment, and any other 
information which will assist in the selection of 
candidates. 

The number of notifications of vacancies 
received during the year was 10 per cent lower 
than the normal average, the total being 969 
(civil, 253; mechanical, 482; electrical, 234), 
The total number of nominations mace was 
8751, of these 2210 were civil engineers, 473] 
mechanical engineers, and 1810 electricai engi. 
neers. Enrolments at the end of the year were 
1975, compared with 1679 in 1951 and 1947 
in 1950. Civil engineers accounted for 476, 
mechanical engineers 1025, and electrical engi- 
neers 474. Since the Bureau commenced to 
operate, it has found appointments for over 
1250 engineers, with this year’s total amounting 
to 171. It should be pointed out, however, 
that the number of offers made is over twice 
the number of acceptances, this being due to 
various factors over which the Bureau has no 
control. For example, the salary of the new 
post may not be sufficient to warrant a move 
from one area to another or the conditions and 
prospects of the appointment appear to be 
unattractive. ‘ 

There was a steady demand for men to accept 
appointments oversea. Several inquiries were 
from Canada and the U.S.A. and as both coun- 
tries offer good prospects and salaries, there was 
little difficulty in submitting a wide selection of 
well qualified candidates. A considerable pro- 
portion of the oversea vacancies notified related 
to posts in Africa, India, Pakistan and the Middle 
and Far East. During the year the Bureau has 
made every effort to interest employers in the 
older engineers but, unfortunately, this year the 
results have not been quite so successful as in 
1951, when over 10 per cent of the total placings 
were men over fifty years of age. 

The advisory services of the Bureau have been 
utilised extensively both by registered engineers 
and employers on a variety of subjects relating 
to employment. The personal approach is 
considered undoubtedly the most effective method 
of passing to the Bureau the details either of a 
vacancy or, in the case of a candidate, his quali- 
fications and experience. In the changing con- 
ditions now taking place from a sellers’ to a 
buyers’ market, it would be rash to prophesy 
what future developments may take place in 
the employment field ; and on this basis the 
prospects for 1953 cannot be predicted with any 
certainty. 

The Registrar wishes it to be known that he is 
prepared to receive applications for registration 
for employment from members who, by reason 
of their engineering qualifications, belong to the 
Institution of Civil Engineers, the Institution of 
Mechanical Engineers or the Institution of Elec- 
trical Engineers, or persons whose engineering 
qualifications for election or admission to one 
of these bodies have been approved by the respec- 
tive councils. Appointments ranging from 
practical training for students to executive posts 
for senior corporate members are notified by 
employers both for this country and for oversea. 
Interested engineers should apply to the Registrar 
for a registration form, stating their grade of 
membership. 





INSTITUTE OF MeTAts.—The council of the Institute 
of Metals has elected Sir Arthur Smout a Fellow, in 
recognition of his long and distinguished service to the 
Institute. He became 4 member of the Institute of Metals 
in 1917 and was its president from 1948 to 1950. Sir 
Arthur, who recently retired from the main board of 
Imperial Chemical Industries, Ltd., is chairman of Murex, 
Ltd., and Murex Welding Processes, Ltd.; a director 
of Pyrotenax, Ltd., and a part-time member of the West 
Midiands Gas Board. He was Knighted in 1946 for his 
services during the second world war as Director-General 
of Ammunition Production at the Ministry of Supply. 
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Markets in the Caribbean 


This week there has been published the report 
of the United Kingdom trade mission, which, 
in November and December last year, visited 
Venezuela, Colombia, the Dominican Republic, 
Cuba and Mexico. The mission was led by 
Brigadier W. H. Crosland, of Parson and Cros- 
land, Ltd., the other members being Mr. E. 
Bruce Ball, of Glenfield and Kennedy, Ltd. : 
Mr. H. Eccles-Williams, of Rabone, Petersen 
and Co., Ltd. ; Mr. A. B. Henderson, of Livesey 
and Henderson ; Mr. H. F. Tiarks, of J. Henry 
Schroder and Co., and Mr. Joseph Wild, of 
William Holiins and Co., Ltd. The object of 
the mission was to explore the methods by which 
the United Kingdom could increase its hard 
currency earnings by satisfying the needs of the 
rapidly developing markets in the countries 
visited. The United Kingdom’s share of the 
total imports of the five countries is declining, 
and last year amounted to only 4 per cent of 
their total imports. 

The report surveys in considerable detail 
the schemes of capital development which are 
in progress or are contemplated in the Caribbean 
and deals also with the development of local 
industry. It also has something to say about 
the requirements of each of the countries for 
capital and consumer goods. The members 
of the mission emphasise that the opportunities 
for United Kingdom trade in these countries 
can be seized if the Government and industry 
and commerce, each in its own sphere, take the 
necessary steps to ensure a rapid and effective 
follow-up of the work that has already been 
done. With that in mind, the mission has set 
out its recommendations in three groups as 
follows : recommendations to the Government, 
general recommendations affecting all trades, 
and recommendations particularly affecting the 
engineering industry. 

In the first of thése groups it is urged that 
the Government should support, in whatever 
ways are open to it, a proposal relating to the 
introduction of consulting engineers into Vene- 
zuela and Colombia. It is also suggested that, 
within the limits of the funds available for the 
purpose, the Government should give sympa- 
thetic consideration to soundly based schemes 
put forward by United Kingdom manufacturers 
for the purpose of participating in the develop- 
ment of industry in the countries visited. Among 
the “ general recommendations” there is one 
which suggests that, wherever practicable, per- 
sonal visits should be paid to study and appoint 
suitable agents. The members of the mission 
feel that regular visits, of reasonable duration, 
by higher executives and, where necessary, by 
qualified technicians, should be made. There 
are twelve recommendations addressed specially 
to the engineering industry. Among them are 
the suggestions that the maximum effort should 
be made to quote the earliest possible firm 
delivery dates for both short-term and long-term 
capital goods, and that, as soon as practicable, 
firm prices should be quoted for both short- 
term and long-term capital goods, a ceiling being 
placed in the interim on the escalator clause. 
It is also urged that the recommendations of the 
British Engineering Training Mission to Latin 
America should be actively and continuously 
pursued. Another suggestion is the formation 
of a local committee responsible to the British 
Standards Institution to advise the Venezuelan 
Standards Institution (the setting-up of which 
is now being considered). The mission says 
that in the absence of Venezuelan standards 
those of the U.S.A. are almost invariably used. 


Engineering Wages 

Last week, representatives of the thirty-eight 
unions affiliated to the Confederation of Ship- 
building and Engineering Unions recomménded 
the formulation of a claim for an increase of 
15 per cent in the wages of workers in the 
engineering and shipbuilding industries. It is 
understood that the recommendation is to be 
considered by the executives of the unions con- 
cerned, and that a final decision on it will be 
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Industrial and Labour Notes 


taken by the Confederation on May 20th. The 
last wage increase—amounting to 7s. 4d. a week 
in the engineering industry and 7s. 6d. in the 
shipbuilding industry—was made last November. 
It resulted from protracted negotiations following 
a claim by the unions a yéar ago for an increase 
of £2 a week. 

Reference was made to the matter last Monday 
by Mr. Jack Tanner, president of the Amal- 
gamated Engineering Union, in his address at 
the opening session of the A.E.U. national 
committee’s annual conference. Mr. Tanner 
recalled last year’s demand for an increase of 
£2, which he described as “ unrealistic,” and 
said that it took much longer to effect the final 
agreement than would have been the case had the 
union been a little more sensible and matter of 
fact in its approach to the question of the amount. 

Earlier in his address, Mr. Tanner said that the 
trade unions of this country must co-operate 
to build up an efficient and more productive 
industry if living standards were to be main- 
tained and improved. The alternative of non- 
co-operation in the campaign to increase pro- 
ductivity would result in higher production 
costs, higher prices and lower real wages, and 
certainly -a greater resistance to endeavours 
to improve conditions. Higher prices and con- 
sequent lower spending power spelt unemploy- 
ment and under-employment. Mr. Tanner also 
referred to the emphasis of world demand for 
exported commodities, which to-day, he said, 
was on capital goods, especially those classes 
of goods in which the ratio of skill and technical 
knowledge required to the actual material was 
high. ‘* We must be prepared,” he said, “ to 
concentrate on the manufacture of the things the 
world needs, and be always on the look-out for 
signs of changing demands.” To do that, Mr. 
Tanner observed, there must be built up a strong 


force of scientifically trained engineers and there © 


must be maintained a large supply of research 
and scientific experts. 


Industrial Production. 


The index number of industrial production 
(1948=100), which is prepared monthly by the 
central statistical office of the Treasury, is 
estimated provisionally at 120 for all industries 
for February, compared with a revised figure 
of 117 for January. The numbers for the cor- 
responding months of 1952 were 120 for February 
and 118 for January. Taking the manufacturing 
industries alone, the index number in February 
this year has been estimated as 121, compared 
with 123 in February, 1952. The Treasury 
says that, on the basis of information at present 
available, the index for all industries for March 
this year is likely to be 120 or 121. 

On Wednesday of last week there was a debate 
in the House of-Commons on the subject of 
industrial output, an Opposition amendment 
noting “with deep concern that industrial 
output in Great Britain suffered a serious fall 
in 1952.” During the debate the Economic 
Secretary to the Treasury, Mr. R. Maudling, 
pointed out that there was a wide range of 
industry in which little change had taken place 
between 1951 and 1952. In engineering generally 
the fall in production was about 0-4 per cent, 
and the production of vehicles-as between 1952 
and 1951 showed practically no change at all. 
The major decline, Mr. Maudling said, had 
occurred in the textile and consumer goods 
industries. Mr. Maudling went on to say 
that in 1951 a substantial decline in steel pro- 
duction was clearly shown in the production 
figures of the engineering industry, particularly 
in the first part of that year. That was one 
of the reasons why, in the first part of 1952, 
the engineering industries were not able to 
take up some of the slack created by the decline 
in textile exports. The shortage of steel in 
1951 had been countered by the very encourag- 
ing and satisfactory increase in steel production 
in the second part of 1952. It still made itself 
felt, however, to some extent in capital goods 
output because of the long cycle of production 
and particularly because of the difficulty over 
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ship plates which continued to be one of very 
close concern to the Government. 


Trade Disputes 

The Ministry of Labour has recently reported 
on stoppages of work through industrial disputes, 
which occurred during March. It is stated that, 
altogether, 188 such stoppages were in progress 
during March, involving 40,800 workpeople and 
resulting in an aggregate loss of 251,000 working 
days. Of the total number of stoppages, 137 
occurred in the coal mining industry. They 
involved 17,600 workers and caused a loss of 
38,000 working days. 

The effect of the strike at the Austin Motor 
Company’s works at Birmingham, which began 
on February 17th, is shown in the Ministry of 
Labour’s figures for March. This strike, it will 
be recalled, began because of alleged discrimina- 
tion against a shop steward when other redundant 
workers were being re-engaged. According to 
the Ministry’s statistics, 2280 workers were 
directly involved during March. Towards the 
end of that month, the company announced that 
it had discharged the strikers who had by then 
failed to return to work. Following representa- 
tions by the executive of the National Union of 
Vehicle Builders, the Minister of Labour 
appointed a court of inquiry into the dispute. 
The court has now concluded its public sittings. 
Early this week it was reported that the members 
of the union, who had been discharged, had 
decided to accept the advice of the union execu- 
tive to apply immediately: to the company for 
re-engagement. 


Private Trading in Copper 

On Monday last, in the House of Commons, 
the Minister of Materials, Sir Arthur Salter, 
announced that, after reviewing all aspects of 
the situation, the Government had decided that 
private trading in copper should be restored at 
the earliest practicable date. The necessary 
notice was being given to the Commonwealth 
producers, and from August 5th the private 
import and sale of copper would be permitted 
and the Copper Distribution Orders would be 
revoked. The Minister said he understood that 
the London Metal Exchange would reopen for 
dealings in copper on the same day. 

Following the Government’s decision to 
restore copper to private trading, the Minister of 
Supply has made the Copper, Lead and Zinc 
Distribution (Amendment No. 3) Order, 1953, 
which permits offers or contracts to buy or sell 
copper for delivery after the end of public trading 
to be made without licence. Licences will still 
be needed for offers or contracts providing for 
delivery while public trading continues. 


The Institute of Directors 


The Institute of Directors has just celebrated 
the fiftieth anniversary of its foundation. To 
mark the occasion a special number of its official 
journal, The Director, has been published, which 
contains a series of well-informed articles under 
the general title ‘“‘The Next Ten Years in 
Industry.” Among the many subjects covered 
are aviation, cars. and commercial vehicles, 
chemicals, electrical engineering, electronics, 
heavy engineering, iron and steel, light engineer- 
ing, non-ferrous metals, plastics, power, radio 
and television, and shipping and shipbuilding. 

In a Foreword to the publication, the president 
of the Institute, Major-General Sir Edward 
Spears, says that the next ten years will plainly 
be momentous ones during which this country’s 
commercial and industrial fate could easily be 
settled. It is right, he suggests, that those who 
bear the responsibilities of leaders should be 
forward looking and ready to adapt themselves 
to the developments which are in store for all. 
Free enterprise, Sir Edward emphasises, cannot 
be static ; it must be quick to respond to changing 
conditions. Within the next ten years, he adds, 
the misleading phrase “‘ the two sides of industry ” 
will have disappeared, for if this country is to pros- 
per as an industrial and trading nation, there must 
be a closerintegration of employers andemployees . 
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Notes and Memoranda 


Air and Water 


RETIREMENT OF Mr. James Gray.—The Union 
Castle Mail Steamship Company, Ltd., announces that 
Mr. James Gray, C.B.E., who has completed over 
thirty-five . service with the company, retired at 
the end of April from the position of superintendent 
engineer. Mr. Gray, who is a director of the company, 
has been retained in a technical consultative capacity 
and will be succeeded as superintendent by Mr. E. C 
Holl. To assist Mr. Holl, Mr. G. McNee and Mr. J. 
McNaught have been appointed as assistant’ super- 
intendent engineers. 


VERTICAL TAKE-OrF.—Among the items of interest 
disclosed on the occasion of the recent visit of Mr. 
Menzies, Prime Minister of Australia, to the rocket 
range at Woomera was a model demonstrating the 
Vertical Take-Off (V.T.O.) formula on which the Eairey 
Aviation Company in England has completed a series 
of development tests. These tests explored the prac- 
ticability of launching aircraft by rockets from short 
ramps at low accelerations and included test launches in 
near-vertical climbs. These trials originated in a pro- 
posal submitted to the Ministry of Supply some years 
ago by the Fairey Aviation Company and were conducted 
with large models designed and made by the company’s 
Research and Armament Development Division under 


contract from the Ministry of Supply. The Fairey 
Aviation Company has n developing this project 
for several years and the technique, which has obvious 


application to both naval and land-based aircraft, allows 
considerable reduction in the time taken by an aero- 
pee to reach its operational height. It introduces 
exibility in operation and removes the necessity for 
lengthy runways. 


Rail and Road 


ReE-OPENING OF THANET LinES.—The Southern Region 
of British Railways has stated that the main line to 
the Thanet towns of Margate, Broadstairs and Ramsgate, 
via Herne Bay and Birchington, will be reopened to 
normal traffic in time for Whitsun. The first passenger 
train to pass over this route since the line was flooded 
on the night of January 31st will be the 4.34 a.m. from 
Ramsgate to Chatham on May 21st. Work has con- 
tinued unremittingly for nearly three months on the 
building of a chalk wall adjacent to the line to protect 
the land which lies behind it. This work has been 
carried out by the Kent River Board. A start has now 
been made on restoring the track for passenger traffic, 
which includes the complete reballasting and provision 
of 4 miles of new permanent way. 


Miscellanea 


Mr. Ernest GREENWOOD.—We record with regret 
the death of Mr. Ernest Greenwood, chairman and 
managing director of Greenwood Standard Gear Cutting 
Company, Ltd., Halifax, which occurred on April 27th. 


Roya SHow, 1956.—The council of the Roya! Agri- 
cultural Society of England has accepted an invitation 
to hold the Royal Show in 1956 on the Town Moor, 
Newcastle upon Tyne. The last occasion on which the 
Show was held in Newcastle was in 1935. It will be 
recalled that next year’s Royal Show is to be held in 
Windsor Great Park and that in 1955 the Show will be 
held at Nottingham. 


LECTURES FOR HIGHER MANAGEMENT.—The London 
centre of the Institute of Industrial Administration is 
arranging the twelfth series of lectures for higher manage- 
ment. The general subject of these lectures is “‘ Measur- 
ing Efficiency—the Management Audit.” The lectures 
will be delivered on Wednesday evenings from May 13th 
to June 10th, inclusive, at 6.30 p.m., the fee for the whole 
course being Two Guineas. 


ALUMINIUM DEVELOPMENT ASSOCIATION.—The annual 
general meeting of the Aluminium Development Associa- 
tion was held on April 10th, at which the retiring presi- 
dent, Mr. H. G. Herrington, reviewed the year’s work 
and also the short and long-term development and 
research programmes. Mr. R. D. Hamer, a director of 
Aluminium Laboratories, Ltd., was elected president 
and Mr. H. G. Herrington was appointed vice-president, 
while Mr. G. W. Lacey was re-elected chairman of the 
Executive Committee. 


MyYForD INTERNAL GRINDING ATTACHMENT.—A new 
internal grinding attachment is now being made by the 
Myford Engineering Company, Ltd., Beeston, Notting- 
ham, for its ““M.G.9” precision grinding machine. 
This grinding machine handles work up to Sin diameter 
and 9in long. The bracket of the new internal spindle 
attachment ts bolted on to a machined face on the front 
of the wheelhead casting, and the drive is taken from 
the wheelhead spindle by a flat cotton belt. The internal 
spindle runs at 20,000 r.p.m. and the attachment is 
designed to handle work up to 3in long with bores from 
din to 4in diameter. 


MeprIuM-PowER STAND-BY TRANSMITTERS AT SUTTON 
CoLpFieLD.—The B.B.C. announces that medium-power 
stand-by transmitters having an output of 5kW Vision 
and 2kW Sound, have now been installed at the Sutton 
Coldfield Television Transmitting Station. Switching 
is provided so that they can be used with either the 
main or reserve serial systems. When the stand-by 
equipment now being installed at Alexandra Palace is 
completed all stations will be able to maintain the 
service on reduced power in the event of a major break- 


down of the main equipment. The stand-by transmitters 
were — 
Ys . 


by Marconi’s Wireless Telegraph 





ADEN REFINERY.—To provide the daily water supply 
of 500,000 gallons, required for domestic purposes 
during the construction of the Aden refinery of the 
Anglo-Iranian Oil Company, Ltd., a number of wells 
have been sunk and artesian water, having a temperature 
of 95 deg. Fah., found at a depth of 230ft. —_It is expected 
that when the refinery is completed additional wells will 
be sunk to provide 2,000,000 gallons a day for domestic 
and oye meecany purposes. Cooling water for the refinery 
will be drawn from the sea at a rate of 4,000,000 gallons 
per hour and boiler feed water will be supplied by 
evaporators fed from the sea. 


CANADIAN PETROLEUM ReEFINERIES.—The Canadian 
Department of Mines and Technical Surveys has issued 
a report entitled “ Petroleum Refineries in Canada,” 
which gives details of the capacity, type of plant and 
products, &c., of all the Canadian refineries. According 
to the report the thirty-nine refineries increased their 
rated crude oil capacity by 36,850 barrels per day to a 
daily total of 458,400 barrels, the total consumption for 
1952 being estimated at 138 million barrels. velop- 
ments in refining are following the progress of the oil- 
fields in Western Canada and the establishment of pipe- 
line systems including extensions to existing pipe-lines. 
One absorption plant, designed to recover the naptha 
content of natural gas, is stated to be under construction 
and others are planned. 


EFFICIENT UTILISATION OF Liquip Fuets.—A three 
days’ residential course for works and other engineers 
using liquid fuels, and other technical personnel, includ- 
ing those interested in design of installations, is being 
arranged by the Ministry of Fuel and Power in collabora- 
tion with Cambridge University authorities. The course 
is to be held at the Cambridge University Engineering 
Laboratory from June 29th until July Ist. It will cover 
a particularly wide field, including delivery, handlin 
and —_ of gas, diesel and fuel oils, the use of coa 
tar fuels, lectures on combustion requirements, burners 
and their applications, and the use of waste heat from 
diesel engines. A number of films will also be shown. 
Full details about the course may be obtained from the 
Regional Fuel Engineer, Ministry of Fuel and Power, 
Brooklands Avenue, Cambridge. 


LONDON CHAMBER OF COMMERCE.—The annual report 
of the London Chamber of Commerce for the year 1952 
has now been issued. It records that business men 
in 110 different countries wrote to one of the Chamber’s 
departments during the year stating that they wished to 
buy British goods. The Chamber was able to put them 
in touch with suppliers here. Another of the Chamber’s 
departments issued 167,000 certificates of origin and 
other commercial documents and, at the same time, 
answered 38,000 inquiries on Customs tariffs and regula- 
tions, import and exchange restrictions, &c., from 
British sources. The report states also that, among the 
more unusual inquiries answered by the Chamber last 
year were those for suppliers of — and hind teeth ; 
exporters of the skin of the tortoise’s legs, and the names 
of manufacturers of a slide rule for calculating the effects 
of radiation on civilians after an atomic explosion ! 
During the year, 46,209 candidates entered for examina- 
tion under the Chamber’s scheme of commercial educa- 
tion, and just over 23,000 


British CHEMICAL PLANT.—We have received from 
the British Chemical Plant Manufacturers Association, 
14, Suffolk Street, London, S.W.1, a copy of the 1953 
edition of British Chemical Plant which is the 
Association’s illustrated directory of members and is 
published biennially. The directory is divided into 
three main sections, the first of which consists of a list 
of members, who number 192; together with the names 
and addresses of their overseas agents. In the middle of 
the book is an illustrated section containing, in alpha- 
betical order, short descriptions, many of which are 
accompanied by photographs, of selected items of the 
products manufactured by the members of the associa- 
tion. The final section is a classified index of products 
and services arranged alphabetically and numbered 
consecutively. Each product or service is associated 
with the appropriate companies and there is a foreign 
language key to the index in French, German and 
Spanish, which materially adds to the value of the pub- 
lication. A limited number of copies is available, free 
of charge, to chemical plant users upon application to 
the secretary of the association. 


NEWCOMEN SOciETY’s SUMMER MEETING.—The summer 
meeting of the Newcomen Society is to be held in and 
around Cambridge (with headquarters at the University 
Arms Hotel) from Wednesday to Friday, May 27th to 
29th. The first function in the programme is a reception 
and social gathering at the University Arms Hotel on 
Wednesday evening, May 27th, at 8.15 p.m., at which 
a talk on ‘“ The Draining of the Great Level of the 
Fens ”’ will be given by Mr. L. E. Harris. On Thursday, 
May 28th, the places to be visited include Earith, to 
see the head of the Bedford Rivers cut by Cornelius 
Vermuyden in 1632 and 1652; Denver Sluice on the 
River Ouse, built originally about 1652 ; Ely Cathedral 
and the Fen Office at Ely, and the Stretham pumping 
station of the Waterbeach Level Drainage Com - 
missioners. The Society’s annual dinner will be held on 
Thursday evening at 7.30 p.m. at the University Arms 
Hotel. On Friday morning, May 29th, visits will be 

aid to Cheddars Lane pumping station, the Great Ouse 
iver Board’s tidal model, and the Fleam Dyke pumping 
station. In the afternoon, there are to be visits to the 
Whipple Museum and the County Folk Museum, and 
to the University Engineering Laboratory, where a short 
per on “ The History of the Chair of Mechanical 
ences in the University” will be presented by Mr. 
E. G. Sterland. 


CANADIAN CHEMICAL PLANT.—Last month the 
petroleum chemical plant of the Shell Oil Company of 
Canada was opened at Montreal East. The raw Materials 
for the plant will be re by nearby refinery units 
and used to produce 1-5 million gallons of isopro 
alcohol and 1,000,000 gallons of acetone annually 
mainly for such industries as synthetic textiles, medicine 
and paint manufacture. In designing the plait special 
regard has been paid to the extremes of temperature 
obtaining at Montreal, and provision made to maintain 
an inside temperature of 40 deg. Fah with the Outside 
temperature at 20 deg. below zero, while air conditioning 
systems protect the personnel from noxious fumes, 


Personal and Business 


Mr. P. F. MAtTHews has been appointed inf i 
officer of Vacuum Oil Company, Ltd. — 
Mr. R. G. McCoy has been appointed deputy sery; 
manager of The de Havilland Aircraft Company, Lid” 
Hatfield. ‘s 

Mr. N. L. Goopcuitp has resigned his appointment 
as raw materials officer of the British Iron and Ste¢| 
Federation. 

Sir Donatp St. Cram Garner has been elected 
chairman of the council of the International Road 
Federation. 

_Mr. W. H. KeTcHELt has been appointed residen 
director of Harry Ferguson of India, Ltd., 4, Cunningham 
Road, Bangalore. 

STEWARTS AND LLOYDs OF SOUTH AFRICA, Ltd., states 
that its address in this country is now 43-46, New Street, 
Birmingham, 2 (telephone, Midland 0682). 

VICKERS-ARMSTRONGS, Ltd., states that Mr. Charles 
Gardner is joining its aircraft division at the end of the 
summer, as assistant to the general manager. 

Mr. T. F. O’Connor, A.M.I.Mech.E., industrial 
engineer, informs us that he has moved from Liverpool 
to 2817, Otis Drive, Alameda, California, U.S.A. 

Mr. ALBERT PARKINSON has relinquished his position 
as joint managing director of Crompton Parkinson, Ltd. 
He continues to serve as chairman of the company. 

METALOCK (BRITAIN), Ltd., states that it is now 
represented in Scotland by Wm. McNeil and Co., Ltd., 
Nate Regent Street, Glasgow, C.2 (telephone, City 


Mr. C. S. Branp, Mr. A. F. Haxton, M.I.C.E., and 
Mr. H. C. Thomson have been a ra directors of 
Charles Brand and Son, Ltd., 25-27, Charles II Street, 
London, S.W.1. 

THe Unitep States Lines state that the commodore 
of the company, Captain Harry S. Manning, the first 
master of the “* United States,’’ has retired 
duty but will be retained as a consultant. 

Mr. E. Meap, M.LE.E., has been appointed manager 
of the London district office of Metropolitan-Vickers 
Electrical Company, Ltd., in succession to Mr. J. I. 
Law-Brooks. Mr. Law-Brooks will remain available for 
consultation until the end of the present year. 

ROTOPLUNGE Pump ComPpaANy, Ltd., Flaxley Road, 
Birmingham, states that, as part of a plan to consolidate 
the activities of the Parkinson and Cowan group, it 
has now ceased to trade as a separate limited company. 
It now operates under the title Rotoplunge Pump Com- 
pany Lg Og in Monitor Engineering and Oil 
Appliances, Ltd.). 

BaRLOw-Wuitney, Ltd., Coombe Road, Neasden 
Lane, N.W.10, states that its a! arrangement with 
Turner, Richardson and Co., Ltd., Manchester, has been 
terminated, and that it has opened a Northern counties 
office at 32, Deansgate, Manchester, 3 ea 
Blackfriars 3851). Mr. J. T. Sharples, A.M.I.E.E., has 
been appointed district engineer and manager. 


rom active 


Contracts 


British RaiLways have ordered the power equip- 
ments for eighty-five diesel-electric shunting locomotives, 
which are to be built in 1954 and 1955. ie new con- 
tracts are for forty-five equipments from the English 
Electric Company, Ltd., fitted with engines of that 
company’s own manufacture ; fifteen uipments 
each from_the British Thomson-Houston Company, 
Ltd., and The General Electric Company, Ltd., with 
Blackstone engines, and ten from Crompton Parkinson, 
Ltd., with Crossley engines. The main frames, wheels, 
cab structures and mechanical parts of thesé locomotives 
will be manufactured and erected at the British Railways 
workshops at Darlington and Derby. 


THe FRASER AND CHALMERS ENGINEERING WORKS OF 
Tue GENERAL ELectRIC ComPANY, LTD., has received a 
contract from the National Coal Board for a coal prepara- 
tion plant to be installed at Cwm Colliery in the No. 3 
(Rhondda) Area of the South-Western Division. The plant 
will deal with two different grades of coal and comprises 
two separate units each capable of dealing with an 
input of 200 tons per hour. Each section includes a 
Chance washer, the necessary froth flotation and water 
clarification units. The refuse from both sections is fed 
to a common plant,’ where it is suitably crushed and 
screened for underground stowing. The building for 
housing the plant will be of concrete-brick panelled 
construction. The contract also includes the inter- 
connecting raw coal and refuse conveyors and bunkers, 
together with a 25-ton “ Marshall’’ wagon tippler for 
handling any foreign coal. All motors and starters for 
the machinery lightin services and heating for the 
building are also incl in the contract. 
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British Patent Specifications 
When an invention is communicated from abroad the name and 

address Of the communicator are printed in italics. When an 

ent is not illustrated the specification is without drawings. 
S = first given ts the date of application ; the second date, 
he end of the abridgment, is the date of publication of the 
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VALVES 


699,630. January 25, 1950.—BuTTERFLY VALVES, 
Power Jets (Research and Development), Ltd., 
25, Green Street, London, W.1. (Inventor : 
Georges Henry Roesch.) 

As shown in the drawing, the butterfly valve 
has a casing formed by the duct A and a closure 
member in the form of a disc B pivotally mounted 
on stub axles C, fastened to the disc. The disc is 
rotatable by a worm-wheel D meshing with worm 
E. A circumferential recess F is formed on the 
edge of the rim of the valve disc B to accommodate a 
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spring ring G. This is an ordinary piston ring 
modified by the provision of a step H. Another 
ring J secured to the face of the valve to retain the 
piston ring in position is formed with a recess which 
engages with the step H on the piston ring so as to 
limit the expansion of the ring when the valve is in 
the open position. The casing is provided with.a 
circumferential seat L with which the piston ring 
engages to effect sealing when the valve is closed. 
The seat tapers down to the bore of the duct on 
both sides so that as the valve is closed the spring 
piston ring rides up the inclines on to the seat. This 
allows the piston ring to be contracted to a sub- 
stantial extent when the valve is closed so that it will 
- on the seat and effect a better seal.—April 1, 


WORKSHOP TOOLS AND APPLIANCES 


689,545. August 20, 1951.—CLAMPING APPARATUS 
FOR FUSION WELDING, Ford Motor Company, 
Ltd., 88, Regent Street, London, W.1. 

The invention is concerned with apparatus for 
clamping sheet metal parts during electric fusion 
welding, particularly for use in the inert gas shielded 
arc welding of sheet metal parts. In the drawing A 
indicates the two sheet metal parts to be welded 
together, arranged directly below the clamping 
members B between the two parts of which is a 
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central groove C to take the welding torch. The 
sheet metal parts to be welded are held in position 
by the clamping members and are supported from 
below by a movable clamp member D. This member 
comprises an elastomer member E of natural rubber 
or similar material with an asbestos sheet F and 
laminations. Modified designs are shown with 
the elastomer block having a central cavity filled 
with liquid under pressure and means for cooling 
the block by embedded pipes or welded laminations 
forming a a. vessel through which the 
coolant can flow. operation of these various 
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omen is also described in the specification.—April 


689,493. December 12, 1949.—ComBINATION SPANNER 
AND WRENCH, William Benjamin Percival, 11, 
Viva Street, Glen Iris, Victoria, Australia. 

As the drawing shows, the spanner comprises a 
main member A with its upper end extended at right- 
angles to form a fixed jaw B and its lower part forming 
a handle C, Its central portion has a straight surface 
D on one edge and an inclined knurled surface E on 
the other edge. A movable jaw member F in the 
form of a.triangular block slides against the straight 
surface D, and a tubular coupling member G enclosing 
the body and the movable jaw with its internal 
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surface H, which is knurled, engages the inclined 
knurled surface E of the body and its internal surface J 
engages the inclined surface K of the movable jaw 
member. A coiled spring is housed in slots formed 
in the face of the body and the sliding face K of the 
movable jaw F and is connected at its ends to pins on 
the members so that it retracts the movable jaw into 
the coupling member G with a wedging action to hold 
the jaw in adjusted position. The gripping surfaces 
of the two jaws are flat for the greater portion of their 
length, but each has a depressed toothed portion, 
preferably arranged centrally in the gripping surface. 
This portion may be curved and made with saw 
teeth to provide grips when the tool is used as a pipe 
wrench.—April 1, 1953. 


POWER TRANSMISSION 


689,638. May 31, 1950.—ReEsmLIENT ‘TOOTHED 
WHEELS, Metropolitan-Vickers Electrical Com- 
pany, Ltd., St. Paul’s Corner, 1-3, St. Paul’s 
Churchyard, London, E.C.4. (inventor : Arthur 
John King.) 

Referring to the drawing, the hub A for the toothed 
wheel is formed on an axle B and is provided with a 
radial flange C to opposite 
sides of which are bolted H 
annular members E which J 
have oppositely sloped 
conical surfaces F. These 
surfacesco-operate 
through sleeves G of re- , 
silient material such as Cc 
** Neoprene ”’ rubber, with 
respective conical 
surfaces H formed 
on the inner side of 
the wheel rim J, B A 
which is toothed. 
Ducts K for cool- 
ing air or fluid 
may be provided to assist 
in dissipating heat gen- 
erated at the wheel teeth. 
In assembling the wheel 
the resilient sleeves may RS 
be bonded to the surfaces 0 ISS 
of the annular members J 
and as pened on a H 
outer surfaces to such a 
thickness that when the No. 689,638 
rim and the members are 
in position and the bolts tightened the sleeves will 

be compressed between the surfaces by the desired 

amount, for example, by 3 per cent of their original 

thickness.—April 1, 1953. 

















GAS REFINING 


689,664. January 3, 1951.—RECOVERY OF SULPHUR 
FROM GAS MIXTURES CONTAINING HyDROCAR- 
Bons, Anglo-Iranian Oil Company, Ltd., Britan- 
nic House, Finsbury Circus, London, E.C.2, 
and John Norman Haresnape and Kenneth 
Shephard Cuddington, both of Research Station, 
Anglo-Iranian Oil Company, Ltd., Chertsey 
Road, Sunbury-on-Thames, Middlesex. 

The invention relates to the recovery of sulphur 
from gas mixtures containing hydrocarbons and 
more particularly to the recovery of sulphur from 
natural gas containing hydrogen sulphide, from gas 
streams arising from petroleum refinery operations 
and containing hydrocarbons both of saturated and 
of olefinic character, hydrogen and hydrogen sulphide, 
and from flue gas containing sulphur dioxide. It 
is well known that hydrogen sulphide and sulphur 
dioxide react according to the equation 2H,S+ SO, 
2H.0+3S. The equilibrium in this reaction is 
such that the reaction goes almost to completion 
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from left to right at low temperatures when the 
sulphur produced is in the solid or liquid form, and 
the reaction continues to be practicable even at 
moderate temperatures (say up to 600 deg. Cent.) 
where the sulphur would be formed in the vapour 
state. According to the invention, a process for 
recovering sulphur from a gas stream containing 
hydrogen sulphide, sulphur dioxide and hydrocarbons, 
includes contacting the gas stream at a temperature 
within the range 120-160 deg. Cent. with a bed of a 
contact material capable of supporting liquid sulphur 
formed by the reaction between the hydrogen sul- 
phide and sulphur dioxide in the gas stream, whereby 
a large surface of liquid sulphur is exposed to the 
gas phase, and continuously removing liquid sulphur 
from the contact bed. Examples of the gas streams 
to which the process of the invention may be applied 
are set out in the specification.—April 1, 1953. 


ELECTRICAL ENGINEERING 


689,754. November 6, 1950.—LAYING UNDERGROUND 
Casies, Karl Alfred Schneider, Dornwaldstrasse 
21, Karlsruhe-Durlach, Germany. 

The invention relates to apparatus for laying under- 
ground cables without the necessity for making an 
open ditch. Referring to the drawing, on the wheeled 
undercarriage A, which can be controlled by one or 
two handles B, the driving motor C and the digging 
implement D form a unit which is balanced. The 
light or heavy oil engine drives the vehicle A and the 
digging implement D through a main shaft. The 
steering gear is arranged at the handles, on which a 
cable drum E is mounted. The digging implement 
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comprises an external rotatable cylinder F, open at 
the bottom, with a conical or flared bottom end. 
Knifelike cutting todls G are arranged in spiral 
fashion on the cylinder F, the tools being radial and 
inclined downwards. The outward inclination and 
downward slope of the cutting tools pulls the rotating 
cylinder into the ground and keeps it in its position. 
Within the cylinder there is a concentric cylinder H, 
stationary and slightly curved at its bottom end, 
which serves to receive and guide a cable J. The 
specification also illustrates the implement attached 
to a motor-car and a track-laying vehicle.—April 1, 
1953. 


688,991. December 20, 1950.—ELECTRICAL STORAGE 
Batteries, The Mond Nickel Company, Ltd., 
Sunderland House, Curzon Street, London, W.1. 
(Inventor : Paul Hersch.) f 

According to the invention the electrolyte is 
excluded from contact with the support. or supports 
for the negative mass at the water line ; in this way 
the small closed circuit set up by electrochemical 
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action is interrupted. As illustrated in the drawing 
the battery has a casing A with a lid-like top B. 
Negative plates C are carried by a bar D which is 
fixed to the bottom of a rod E, the upper end of which 
is secured in an opening in the top C and provided 
with a terminal contact F. Positive plates G are 
similarly carried by a bar H and rod J having a 
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terminal contact K. The two rods pass through the 
surface of the electrolyte, as shown. , The rod E is 
closely surrounded by an insulating sleeve L of length 
such that, whatever the fluctuations in the level of the 
surface of the electrolyte, the rod E is not exposed to 
the atmosphere at this surface. It is found that by 
the means described as much as 50 per cent of the 
total loss of charge experienced in nickel-iron alkaline 
go standing unused can be prevented.— March 


689,403. September 1, 1950.—REsISTANCE WELDING 
Heaps, The English Electric Company, Ltd., 
Queens House, 28, Kingsway, London, W.C.2: 

The invention applies to a resistance welding head 
having a removable electrode and supplied with 
cooling fluid through the holder ; valve means are 
provided on the holder which operate automatically 
to seal the holder against escape of cooling fluid 
when the electrode is re- 
moved. As illustrated in 
the drawing, the electrode 
holder A has a renewable 
hollow electrode B fitting G. bs 
into a tapered hole C in 
the holder, and is provid- 
ed with a valve D biased 
towards the electrode by 
means of a helical com- 

pression spring E. With L 

the valve in the open posi- 

tion, as shown, the legs 

F at the lower end abut 

against the inner end of the 

electrode. Cooling water 
is fed to the interior of the 
hollow electrode through 

an inlet port G and flows K 

to the electrode through 

ports H in the valve and 
the bore of an extension 
piece J screwed into the 
valve. The water then 
returns through the annu- 
lar space K formed between 
the outside wall of the extension piece J and the 
inside wall of the electrode, between the legs F of 
the valve and over the outside of the valve to the 
outlet port L. The flow of water is indicated by the 
arrows. When the welding electrode is removed 
from the holder the spring E forces the valve down- 
wards until a shoulder M on the valve engages a 
stop screw N. In this position the valve blocks both 
the inlet port G and the outlet port L, preventing 
escape of cooling water through the opening at the 
bottom of the electrode holder exposed by removal 
of the electrode. The relatively small amount of 
water within the holder escapes when the electrode is 
removed.—March 25, 1953. 
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INTERNAL COMBUSTION ENGINES 


690,130. November 6, 1950.—A DEVICE FOR 
FACILITATING ENGINE STARTING, Richard 
Bullard, 41, Byng Drive, Potters Bar, Middlesex 
(formerly "of Timsbury Garage, Timsbury, 
Romsey, Hampshire). 

The device comprises a length of electrical resistance 
wire bent into the form of a grid A lying at right 
angles to the direction of gas flow. This resistance 
wire is threaded through holes formed in a washer B 
composed of mica or other heat and electrical insu- 
lating material. It has a central hole corresponding 
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in diameter to the internal diameter of the induction 
manifold and gas passage. One end of the resistance 
wire is connected to the ignition coil or other part of 
the low-tension electrical circuit. The other end of 
the wire is earthed to one of the studs or bolts by way 
of one of the eyelets Two additional mica washers 
are disposed on opposite sides of the washer and on 
opposite sides of the three mica washers are sealing 
washers of asbestos or other material having good 
heat-resisting and sealing properties in addition to 
being electrically non-conductive. All the washers 
are riveted together by the tubular eyelets.—April 15, 
1953. 





Om WELL ON IsLe or WiGHt.—The D’Arcy Explora- 
tion Company has stop drilling on the Isle of Wight 
since, after reaching a depth of 5161ft at Arreton in the 
centre of the island, no a mee quantities of oil have 
been found. The hole is ing plugged and the drilling 
rig and gear removed. 
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British Standards Institution 


All British Standard Specifications can be obtained from the 
oo Sant of the Institution at 24 Victoria Street, London, 


TOOLS FOR SOLDERED SOCKET-SPIGOT 
a FOR LEAD AND LEAD ALLOY 


No. 1958 : 1953. Price 2s. 6d. The soldered 
socket-spigot joint for lead and lead alloy pipes is 
now being accepted by water authorities and other 
bodies, as many years’ practical experience have 
shown it to be a satisfactory alternative to the wiped 
soldered joint. It is intended for straight joints in 
lead or lead alloy piping and for jointing lead to 
suitable non-ferrous metals up to 1}in internal 
diameter. 

The joint requires special, although simple, tools 
for the shaping of the pipe mouth. Past experience 
has shown that tools defined to certain limits enable 
the plumber using normal skill. to produce such 
joints of a consistently satisfactory form. The fear 
has been expressed that plumbers may be tempted 
to improvise their own tools with a subsequent 
risk of the soldered socket-spigot jointing method 
being degraded, and the use of this standard, which 
defines the tools that should be used, will provide a 
useful means of control. 

An appendix gives notes on the method of making a 
soldered socket-spigot joint. 


KEYS AND KEYWAYS 


No. 46, Part 1: 1953. Price 5s. This is the 
third time since 1909 that this standard has been 
revised and brought up to date. This revision, 
embodies the results of investigations into the general 
run of modern practice; and several features, 
familiar in the previous edition, have been omitted 
and others are presented in new form. One of the 
most important changes is in the table of Woodruff 
key dimensions, which has been brought into line 
with American practice in that the numbers for the 
keys and the keyway cutters are now identical and 
give information on the nominal dimensions of the 

cy 

The original material analyses have been replaced 
by specifications from the EN series in B.S. 970, 
“ Wrought Steels,” and the tolerances on the dimen- 
sions of keys and keyways for the ordinary types of 
rectangular and square, parallel and taper, plain and 
gib-head series, include a minimum hand fitting 
allowance. 


WOVEN ASBESTOS TAPE FOR ELECTRICAL 
INSULATING PURPOSES 


No. 1944 : 1953. Price 2s. 6d. Following the 
publication in 1951 of a British Standard (No. 4720) 
for woven asbestos binding tape for electrical pur- 
poses, the British Standards Institution has now 
published a standard for plain, unimpregnated 
woven asbestos tape (with selvedges) intended for 
electrical insulating purposes. Like B.S. 1720, this 
standard is based on information supplied by the 
British Electrical and Allied Industries Research 
Association and does not cover those tapes which 
have an all-cotton warp or weft. Clauses are included 
to specify the finish, dimensional requirements, 
number of threads per inch, the effect of ageing on 
tensile strength, as well as the mechanical and 
electrical properties of the tape. Appendicc® \escribe 
methods for carrying out tests to determine «ether 
tape complies with the specification. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of their insertion, the necessary informa- 
tion should reach this office on, or before, the morning of the Monday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


ILLUMINATING ger ES A SOCIETY 


Tues., May 12th——LoNnDON CENTRE: Royal Society of Arts, 
John Adam Street, Adelphi, W.C. 2 Annual General Meeting, 
followed by “ Lighting in "Australia col Europe,” D. C. B. 
p.m.——LIVERPOOL INTRE:: Merseyside and 

ales Electricity Board’s — ,Centre, Whitechapel, 
Liverpool, 1, Annual General cc's “The Electrical 
Equipment of the Mersey Tunnel,” 3 C. Smith, 6 p.m. 

Fri., May 15th.—NOTTINGHAM CENTRE E. Midlands Electricity 

Board, Smithy Row, Nottingham, ‘Annual General Meeting, 
p.m. 


Maclurcan, 
. Wales 


INCORPORATED PLANT ENGINEERS 


Mon., May 11th—Dunpee BRANCH : Mather’s Hotel, Dundee, 
ng Textile —e Robert Baird, 7.30 ee 

Tues., May 12th.—E. LANCASHIRE BRANCH 
Albert oe Manchester, Film by 9 TB pe Ro GieP> 
7.15 p.m. LASGOW BRANCH : Works Visit to Paton and 
Baldwins, Ltd., Alloa, 2.15 p.m. 

Wed., May 13th.—E. MIDLANDS BRANCH: Welbeck Hotel, 
Nottingham, “Industrial Applications of the Thickness 
Gauge,” R. Y. Parry, 7 p.m. 

Thurs., May 14th.—NEWCASTLE UPON —_ BRANCH : : Roadway 
House, Oxford Street, Newcastle upon Tyne, 

hy a ronerde yg mpg popes to o Heavy G Goods Vehicles 

Stoneman, 7.30 p.m. 
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ANCH : Radiant 
tenance Team’s Via to US.A,, 


Mon., May 18th.—LiverPoo. Br. 
Street, Li t Maintes 
Report by Colin Troup, 7.15 p.m. 


Tues., May 19th—Herts Discussion Group: P 

Si.” Albans, “Sound Control in Industry,” W. A” jig 
weds P Friday, May 20th to 22nd.—The Palace 

‘ed. to Friday, May 20th to — Hotel, § 

Sixth Annual Conference. : outhport, 


INSTITUTE OF ECONOMIC ENGINEERING 
Fri., May 15th. —George yee, Church i, London, N.W9 
“’ Planning in Practice,” M. Garnier, 7 p.m Be 
INSTITUTE OF MARINE ate pea 


7. May sae, 03 Minories, London, E.C.3, 
Piston Engine,” F. 


INSTITUTE OF NAVIGATION 
Fri., aw = —Royal G phical Society, 1, Ke 
otal, Conant sign 


ore, London, ee = Oceano 
G. E. R. Deaco: See os knees p.m. 


Th 
. A. L. Muntz and Robert Huber, 5 0p. Re 


INSTITUTE OF PETROLEUM 


Wed., May 13th.—26, Portland Place, London, W.!, ° Mech. 
ani andling in the io" Industry,” V. F. H. Samson 
and E. A. Reynolds, 5.3 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, May 8th.—S, Wa.es Group : S. Wales Institu': of 
neers, Park Place, Cardiff, “* The Wilson Gearbox in the Field 
of Commercial Transport,” A. Gordon Wilson, 7 p.m. 

Wed., May 20th.—LONDON CENTRE: Visit to the W fot of 
Black a A Decker, Ltd., Harmondsworth, Middlesex, 2 p.m 


INSTITUTION OF CIVIL ENGINEERS 


Tues., May 12th. mtriag or Great George Street, 
Westminster, Londo “ Construction of Tignes Dam 
and Malgovert Tunnel,” iM Peer, 3 5. 30 - 

Thurs., May \4th. —MARITIME reat George Street, 
Westminster, London, S.W.1, “Echo donedion in Relation to 
Modern Harbour and Coastal Surveys,” D. H. MacMillan, 
5.30 p.m.——MIDLANDS ASSOCIATION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, Annual General 
Meeti p.m.——. TION : Engineers’ Club, 
Allert Square, Manchester, Annual General Meeting, 6.30 p.m, 

lay 19th—ORDINARY MEETING: Great George 

Westminster, London, * Ww. vhs James Forrest octane, 

oe Impact of Statistics on Civil Engineering,” H. Levy, 
p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Wet May _ 13th.—Rapvio Section: Savoy Place, London, 
W.C.2 . * Recent Work in France on New Types of Valve for 
— Highest Radio Frequencies,” R. Warnecke and P. Guenard, 
p.m. 
Thurs., May 14th.—Savoy Place, London, W.C.2, Annual 
General Meeting, Corporate Members and Associates Only, 
m. 
Tues., ie 19th.—MEASUREMENTS SECTION: Savoy Place, 
London, W.C.2, “ Measurement with the Flying Spot Micro- 
scope,” J. Z. Young, 5.30 p.m. 
Wed., May a" —Suppty Section: Savoy Place, London, 
W.C.2, * he Utilisation of Solar Energy,” E. C. Bullard, 
p.m. 


INSTITUTION OF GAS ENGINEERS 


Tues. to Friday, we 19th to 22nd.—NINETEENTH ANNUAL 
GENERAL MEETING : Business Sessions will be held at Church 
House, Westminster, London, S.W.1. 


INSTITUTION OF MECHANICAL ENGINEERS 


Sat., May 9th.—SouTHERN BRANCH, GRADUATES’ SECTION : 
Visit to Transport Depot, Worksho -, and Power Station of 
the County Borough of Bournemouth Transport Department, 

p.m. 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 


Tues., May 12th.—OrDINARY MEETING : Institution ¢ Electrical 
Engineers, Savoy Place, London, W.C.2, “‘ Engineering 
Accounting in the Post Office,” H. L. Beck, 5 p:m. 


INSTITUTION OF PRODUCTION ENGINEERS 


Tues., May 12th.—BImRMINGHAM GRADUATE SECTION: James 
Watt Memorial Institute, — Charles Street, Birmingham, 

. Loxham, 7 p.m.——WOLvER- 
HAMPTON GRADUATE aa Star and Garter Royal Hotel, 
Victoria Street, Wolverhampton, Brains Trust on Production 
Engineering Problems, 7.30 p.m. 

Fri., May 15th.—StToK&-ON-TRENT SECTION : Building Depart- 
ment, N. Staffordshire Technical College, Cauldon Place, 
Shelton, Stoke-on-Trent, “* Education for Industrial Manage 
ment,” T. U. Matthew, 7.30 p.m. 

Tues., May 19th.—SHEFFIELD GRADUATES’ SECTION: Royal 
Victoria Station Hotel, Sheffield. “ Application of Tungsten 
Carbide Tooling,” Mr. Brooke, 6.30 p.m. 

Fri., May 22nd.—YoOrKSHIRE GRADUATE SECTION : Works Visit 
to Wm. Asquith, Ltd., High Road, Halifax, 6.45 p.m. 





INSTITUTION OF SANITARY ENGINEERS 


Thurs., May 14th.—Jownt MEETING WITH THE INSTITUTION OF 
HiGHWaY ENGINEERS: Caxton Hall, Westminster, London, 
S.W.1, Discussion on “ Reinstatement of Pipe ee 
Public Utilities Street Works Act, 1950,” Opened by S. 
Lovell and N. J. Tatman, 6 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 


Wed., May 13th—WALES AND MONMOUTHSHIRE BRANCH : 
Mackworth Hotel, Swansea, Annual General Meeting 6.30 p.m. 

Thurs. ., May 14th.—11, Upper Belgrave Street, London, S.W.1!, 

“The Structural Aspect of Power Station calm in South 
Africa,” G. M. Frost, 6 p.m. 

Thurs., May 21st.—Royal Technical Co 
General Meeting, followed by “E orale of the 
New Atomic Research Extension, niveedity "a Glasgow,” 
D. M. Hamilton and J. Hardie Glover, 5.30 p.m. 


INSTITUTION OF WATER ENGINEERS 
Wed. to Fri., May 13th to 1Sth- Rt reed Hotel, Southend-on-Sea, 
Fifty-Eighth Summer General Meeting. 
OLD CENTRALIANS 


Thurs., May on a Au br me Restaurant, 47, Frith Street, 
London, W. adian Recollections,” N. M. 
Clougher, 12, 45 p.! _ 


SOCIETY OF CHEMICAL INDUSTRY 


Wed., May 13th—Corrosion Group: Burlington House, 
Piccadilly, London, W.1, Annual General M Meeting, 6.30 p.m. 


, Annual 












